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LOT MOI DAU

DT teong phuc v ciia cuon sdch nav: e hét 1 cde sinh vién thude
cde triuomg dai hoc k¥ thudi, cao ddng k¥ thudt,.. tham chi cdc hoc vién cdc
treomg trung hoc chiyén nghiép k¥ thudt va cde trung 1am day nghé co khi...
Lhi cdn thiét ké chi tiét mdy, mav co khi. frong gud trinh hoc tdp mon hoc
Chi tiét mdy, Nguvén 1% - Chi thiét may. Co s¢t co hoc mdy, Co so thiét ké
mdy.... sdch sé giip cde hoc yién mot cdch ddc lie khi lam bai tdp lon hodc
thiél ké do dn mén hoc. Saw nita, sdch ¢o thé lam tai liéw tham kido bd tch
cho cde k¥ su co khi, cde nhan vien ki thudl trong cac vign thiét ké co khi
hode cde phong K¥ thuat el cde nha may co khi,

Ca triic cia sdch gom 3 phdn:

Phdn [ gidi thi¢u vdn 1ar vé khd nang tie dong tinh 1odn ciia phdn mém
todn hoc Maple va khd ndng i dong thiét ké theo céng nghé thich nghi
(Adaptivel echnology) ctia phdn mém co hoc Mdi. Phdn nay con trink bay
nhitng guan diém vé e dong hod va thiét ké 161 wu trong qud trinh thiét ké
mdy co ki

Phdn 2 gidi thiéu mét s6 chuong trinh fic dong ifnh todn thiét ké cdc tiét
c6 cong dung chung vai s trg gittp cra phdn mém Maple 6

Phdn 3 trinh bay nhimg vi du thiét ké cac chi tiét diing chung dién hinh,
cy thé... theo mot s6 quy chudn nhiw ANSE(MT): DIN (fuic),; 1SO.. vot s irg
giip ctia phdn mém Mdr 6. Pde bigt, sach trinh bay phuong phdp tie dong tinh
todn do bén moi ciia chi 1ét may nho phdn mém nay.

Sdch irinh bay theo hwong ndng cao k¥ ndng thiét ké Chi ét may trén
mdy vi tinh va k¥ ndng si dung phot hop. hai hoa phan mém todn hoc va
phdn mém co hoc trong viée 1 dong hod tinkh 1odn thiét ké 161 wi cde Chi tiéi
mdy ¢6 cong dung chung trén co sd cde sdch gido khoa mdi nhat vé Chi Hét
mdy & Viét nam ciing nh g nuce n godl.

Phutong phdp trink bay ngdn gon. dé hidu theo huong thie hanh thiét ké
co fkhi trén mdy tinh cd nhdn (PC) vot cong nghé kich chuot va xem (Click



and See). Sach khéng nhdc lai nhing 1y thuyét, nhitng cong thitc tinh todn
trinh bay trong cdc sdch gido khoa vé Chi 1iél mdy, ma chi trinh bay trinh e
cdc budc tw dong tinh todn thiél ké dé nhdn dwgc sdn pham mong mudn.
Trong phdn phu luc ¢6 gidi thiéu mét s¢ bdn vé ldp cia mot sé loai hop gidm
16 va mot s6 bdn vé ché’tao cdc chi tiét dién hinh. -

Dé phuc vu hinh thic gido duc tx xa (Distant Education) hodc E-
Learning-Teaching, cuén sdch nay con dugc xudt ban dudi dang I-Textbook
{Sdch gido khoa dién tw) dung truc tiép trén ting PC doc ldp, cdc mang cuc
bo LAN, WAN va truc tuyén trén INTERNET .

E-Textbook nady cé nhiéu hinh anh déng vi cong nghé Multimedia va mot
s& tién bo khdc ciia CNTT dé dugc sit dung triét dé.

Trong quad trinh hoan thién cuén sdch nay, tdc gid d@ nhdan dugc nhiéu v
kién déng gop xdy dung quy bdu cua cdc déng nghiép va cdc chuyén gia. Tdc
gid xin chan thanh cdm on: TS Nguyén Hitu Dién, Trudng Phong Gidi tich va
tinh todn khoa hoc, Vién Toadn hoc thudc Vién Khoa hoc va Céng nghe Viét
Nam,; PGS. TS An Hiép, Bo Mon Thiét ké Mdy, PGS.TS Trdn Vinh Hung,
Trung tdam CADICAM thuéc Truong Pai hoc Giao théng Van tai; PGS. TS
Nguyén Minh Tudn thuéc Trung tdm Khoa hoc-Cong nghé Qudn su,
PGS.TS.Dinh Bd Tru, Hoc vién K¥ thudt Qudn s thuéc Bé Quéc phong vé
nhiing y kién déng gop quy bdu dé. |

Tac gia xin gui 16i cam on ddc biét 16i cdc cdn bé cuu Nha xudt ban dd
tham gia vao cdc cong doan dé cuon sdch nay duoc ra mdt ban doc.

Cuéi ciing tdc gid xin nhiét thanh cdm on va hoan nghénh moi v kién
dong gép xdy dung cia ban doc. Moi nhu cdu vé sit dung phdn mém (Maple
& MDT), E-Textbook, ciing nhu moi y kién dong gép xdy dung xin cdc ban
vul long lién hé truc tiép voi Nha xudt ban Khoa hoc va Ky thudt, 70 Trdn
Hung Dago, hodc lién hé voi tdc gia theo dién theoai (04) 7.541.575 hodc
(0280) 866.682 hay

e-matl guyetnv@ vahoo.com .

Xin chan thanh cdm on.
f1a Noi. ngay 10 thing 10 nam 2004
TAC GIA
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BANG 1. MOT SO KY HIEU QUY UOC THEO TCVN

(TIEU CHUAN VIET NAM)

N° | Ky hiéu Tén goi Bon vi
1. W Goc nang cla ren do
2. 7 Hé s8 ngoai Iuc tac dung vao bulong
3 @ Goc ma sat tudng ducng dé
4 S Chiéu day cGa tdm ghép mm
5. o {ing suat phap clia mdi han MPa
) (Nimm?)
8. T {ing sudt tiép (cat) cha maéi han MPa
(NimmP)
7. 7 Hé sc‘iﬂgiém (ng sudt cho phép clia m&i han khi tai
thay dbi
8. Hé s6 bén
9. Gobe tiép xuc dé
10. Ty (g sudt cat dinh MPa
11. iy Hé s6 Poatxéng clia vat lidu chi tiét bi bao (truc)
12. oy Gidi han moi udn dai han vdi chu trinh ng suét dai MPa,
x(tng . (N/mm?)
13. T G’iéi han mdi xo4n dai han vdi chu trinh (mg suat ddi MPa
ximg
14. 1> Hé s6 Poatxong chia vat liéu chi tiét bao (maya)
15. o, Bién do (ng suat udn MPa
186. 2 Bién dé dng sudt xodn MPa
17. Ay D6 mém cla buldng
18. oy, 7, | Gidi han bén udn, xoén MPa
19. Oy {ng suat dap MPa
20. T {ing suét kéo clia tam MPa
21. Cim {fng sudt udn trung binh MPa
22. Tm {ng suat xodn trung binh MPa
23. A B4 mém clia cac tam ghép
24. T {mg suit cat clia tdm ghép MPa




fiep theo bang [

N° | Ky higu Tén goi Bon vi
25. | [s] | Hé s6 an toan bén mai cho phép o
26. (6} Ung suat phap che phép cla méi han MPa_

(Nimm?)
27. (7] (g suét tiép cho phép clia mai han MPa

(Nmm?)
28. [F] Lue 10n nhat cho phép tac dung lén méi ghép N
29. A, Dién tich mat cat ngang clia buldng - mm’
30. A, Dién tich bé mat ti€ép xtc cla chi tiét may (tam mim?

ghep)
31 b Chiéu rong clia tAm ghép mm
32. B Chiéu réng cha & lan mm
33. C Kha nang tai déng can thiét cla & tinh toan N, (kN)
34. Cone Khé nang tai tinh cla & tieu chuan N, (kN
35. Ci. Kha nang tai déng cla & tiéu chudn N, (kN)
36. d Buaong kinh dinh ren (duong kinh tiéu chuin) mm
37. d Buéng kinh danh nghia cia méi ghép mm
38. d Budng kinh than dinh tan mm
aq. d Budng kinh truc mm
40, d Budng kinh trong cda véng trong clia 8 Jan {ngéng mm
truc)

41, D Budng kinh ngoai clia vong ngoai clia & lan mm
42 d’ Busng kinh trong cla truc réng mm
43 d, Budng kinh chan ren mm
44, d, buang kinh trong cla chi tiét bj bao (truc) mm
45, d. Budng kinh trung binh cla ren mm
46, d, Budng kinh ngoai ctia chi tiét bao (mayo) mm
47. d, Budng kinh than buléng mm
48. A Buong kinh 16 1ap buléng mm
49 A Budng kinh 16 dat dinh tan mm
50. e Khoang cach tu m#t dau cla tam ghép dén tam min

hang dinh dau tién
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Tiép theo bdng 1

N° | Ky hieu Ten goi . Donvi
51. e e Khﬁéng cach cac e tdi truc trung. .h‘oa cla mat cat mm
52, E, Madun dan hoi loai 1 cha vat liéu chi tiét bi bao MPa,

(truc) (N/mm’)
53. E, Madun dan hai loai 1 cla vét liéu chi tiét bao (mayo) MPa
54, f Hé s& ma sat tinh & bé mat tiép xuc -
55. f Hé s& ma sat thay thé d bé mat ti€p xuc
56. F.P Ngoai luc tac dung N
57. F, Lue doc truc, truyén qua mdi ghép
58. Fa Luc tac dung doc truc trong bd truyén banh rang, N
truc vit
59. F. Luc doc truc tac dung vao 4 N
60. F; Lufe tac dung [&n tdm ghép tai hang dinh tan thir j N
61. F, Luc tac dung hudng tam N
62. F, Luc tip tuyén trong bd truyén banh rang - tryc vit N
63. | F,. Fu | Luc vong trong bd truyén banh rang - truc vit N
64. F, Luc xiét chat dai 8¢ trong méi ghép buléng N
65. . Lug tac dung lén mdi dinh tan hoac buldng hoic N
diém han
66. k Chiéu cao canh dudng han mm
67. K He s an toan mdi ghép (chéng trugt, chdng tach
hét)
68. K, Hé s6 ké dén déc tinh tai trong
69. K, Hé s6 ké dén anh hudng cla nhiét do
70. ! Chiéu dai méi ghép han {chiéu dai dudng han) mm
71. L Téng chiéu dai clia méi han mm
72. L Tudi tho cla § tinh theo triéu vong quay Triéu vong
73. i, Chiéu dai cha mdi han doc mm
74. L, Tuéi the cla & tinh theo gid gid
75, i Chiéu dai ctia moi han ngang mm
76, Mg Mémen tudng ducng Nm, Nmm




Tiép theo bdng I

N® | Ky hiéu Tén goi Paon vi

77. M, Mémen uén truc Nm, Nmm

78. M., Momen ubn truc quanh truc x Nm, Nmm

79. M, Mémen udn truc quanh truc y Nm, Nmm

80. n TE‘:n'c g@ quay cla truc hosc cla vong trong {ngoai} | vong/phit
cla 8

81. N D3 doi clia méi ghép chat mm

82. N, B dbi can thigt irude khi lap theo phuong phap I3p mm
ép

83. Nyax | DO dbil8n nhat cia kidu 1ap dudc chon mm

84. p Ap suat trén bé mat tiép xtc tp chat MPa

85. Je) Budc ren mm

86, P Cdéng suét truyén déng kw

87. P Tai frong ddng tuong duong trong & N

88. P, Tai trong déng doc truc tudng dudng N

89. Pe Tai trong khong ddi thay thé tudng dudng cho cac | N, (kN)
tai trong thay dai

90. P Budc xoén 6c mm

91. P, Tai trong tinh tugng dudng d cac 8 truc N

92. P, Tai trong tinh doc truc tuong dudng & cac & truc N

93. P, Tai trong tinh hudng tam tudng duong & céc 8 truc N

94. P, Tai trong dong hudng tdm tuong duong d cac 4 truc N

95. R Phan lyc toan phan d cac 8 truc N

96. R, Chiéu cao cac dinh map mé 16n nhét trén bé mat 4m
chi tiét bi bao (truc)

97. R, Chiéu cao cac dinh mép md 16n nhét trén bé mat um
chi tiét bao (mayd - bé mat i)

98. ) Chiéu day cha tdm ghép mm

99. S, Luc doc truc phu cla & d8 chan N

100. P Budc dinh tan mm

101. T Mémen xo3n Nmm

102. T Momen xoan truyén qua mdi ghép Nmm, Nm
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Tiép theo bdng |

N° | Ky hiéu Tén goi Poan vi
103. T M6 men xodn truc Nm, Nmm
104. 1 Hé s& k& dén vong nao quay

105. X Hé s6 tai trong hudng tam

106. X, Hé s¢ tai trong tinh huéng tam

107. Y Hé sd tai trong doc truc

108. Y, Hé s0 tai trong tinh doc truc

109. z S8 lugng buldng clia nhém

110. z $6 lugng dinh trong mdi ghép

111. z S lugng con lan

112, b Chiéu réng then mm
113. h Chidu cao then mm
114, l, Chiéu cao tinh toan clia then mm
115, ! Chiéu dai then mm
116. d Buang kinh danh nghia truc mm
117. £ Chiéu sau ranh then trén truc mm
118. t, Chiu sau ranh then trén 16 mm
119, T Mé men truyén Nm
120. Ty Ung sudt dap MPa
1210 [od] | Ung suat dap cho phép MPaz
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BANG 1. MOT SO KY HIEU QUY UGC CHINH

TRONG PHAN MEM MDT (CUA HOA KY)

| N® | Ky hﬂ Tén goi ] Pdn v:
1. Alpha | Hé s6 tap trung Ung suat Iy thuyét
2. Beta Hé s& tap trung dng suét thuc té
3. S Hé s& an toan moi
4, S Hé s& an toan chay
5. Co Hé s kha nang tai tinh clia 6 lan kN
6. C Heé s6 kha nang i déng cha a 1an kN
7. K1 Hé s6 anh hudng cong nghé kich thudc téi gioi han
bén kéo, gidi han chay
8. K2 Hé s6 anh hudng cha kich thudc hinh hoc
g K3 Hé s6 anh hudng cta kich thudc khi co tap trung
{rng suat
10. KF | Hé s6 do nham
11, Kv Heé s8 do ran bé mat
12. K Heé s6 &nh hudng t8ng hop 19i dé bén moi
13, kA Hé s& chéng thaoc 1éng
14 K2F Hé s6 anh hudng t&i do bén chay
15. | Gama F | Hé s6 anh hudng 18ng hop 16i d6 bén chay
16. D Budng kinh 1&n mm inch
17. d Pudng kinh nhé cla truc mm, inch
18. d; Pudng kinh trong cla truc

14
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Tiep bang Il

N® | Ky hiéu Tén goi Bon vi
19. D, Budng kinh con 1an mm, inch
20. Dy Khoang cach tam hai con 1an mm, inch
21 X Hé 56 Iuc hudng kinh
22. Y Hé s6 luc doc truc
23. FVM | Luc ban dau van daj oc kN
24 MA Momen udn Nm
25. F Luc tac dung vao chi tiét may N
26. M Mémen udn ndi chung Nm
27. | Sigmaa | Ung suat bién do trong buléng N/mm?
28. | SigmaA | Ung sudt cho phép trong buldng N/mm?
29. SD Hé sé an toan madi cta buldng N/mm?
30. Tau Ung suét truot N/mm?
31. Tb Ung suat trugt cho phép N/mm?
32. ah Puang kinh 16 trén tdm ghép mm, inch
33 P Budc ren mm, inch
34. Sw Chiéu réng dai 6¢c mm, inch
35, sw Chiéu réng dau buléng mm, inch
36. h Chiéu cao dai 6¢ mm, inch
37. h Chiéu cao dau buléng mm, inch
38. h Chiéu day tam ghép mm, inch

39 d Budng kinh trung binh ren mm, inch
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Tiép bdng II

N° | Ky hiéu Tén goi Pon vi
40. d Puang kinh chan ren mm, inch
41. d Pudng kinh bu 1ong mm, inch
42. A Dién tich mat cét mm?,

inch?
43. 1 Mémen quan tinh mat cat ddi vdi truc x Mm*
44, 1, Mémen quan tinh mat cat ddi vai truc y mm?*

45, M, Mamen uon Nm
46, T M5 men xodn Nm
47. S P vBng (bién dang cGa dam, truc) mm

16




PHAN |

GIOI THIEU PHAN MEM TR( GIUP TU DONG
| TINH TOAN THIET KE CHI TIET MAY
_—_——_——_—_'_R—————__—

Chuong 1

GIOI THIEU VE PHAN MEM TRO GIUP
TINH TOAN MAPLE

1.1 GIOI THIEU

1.1.1. Nguén géc xuat xit

Maple 1a mot hé phan mém chuyén dung cho coéng vice tinh todn bao
g0m cdc tinh todn thudn tuy bing ky hiéu t0dn hoc, cdc tinh 104n s6 va cac
tinh todn bang d6 thi. San phim nay do truong Dai hoc Téng hop Waterloo
(Canada) va trudng Pai hoc k¥ thuat Zurich (Lién bang Hic) xay dung va dua
vao thi truong ddu tién, nam 1985, trén thé gi6i. Nhitng dac tinh c¢ ban cia
Maple 1a dé sir dung, khong ddi hdi ¢du hinh mdy phai 16n, ddp ing nhu cau
linh todn cla nhiéu d6i wong. N6 giip nang cao chét lugng day va hoc,
nhung khong Idm mat di wr duy toédn hoc, 1 cong cu dic lye gidp cho vige
nang cao hiéu qua sir dung va nghién ciru. Ngoai ra, Maple con dugc thist ke
thich hap v6i ch€ do wong téc giita nguti va mdy, cho phép ngudi st dung
phét trién cdc modun chuyCp dung, 1ap irinh hoac tao thu vién rieng ngay
trong phén mém cia ching ta.

Phan mém Maple, khong nhimg 13 phan mém day hoc thuan tuy, ma vdi
mot khéi luomg d6 so cée cong viec ma né 1am duge, cling véi khd ning biéu
dién hinh anh tuyét voi va su don gian trong st dung clha né, Maple 1 mot
cong cu hitu higu trong vige day va hoc tap.

1.1.2. Khéi lugng tri thac
V&1 mot khdéi luong kich thite togn hoc tir thap t6i cao, tir don gian téi
phtic tap, tr ¢6 dién 16 hién dai ham chia trong 1500-2000 trang in khd A4
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wy theo cde version, Maple g6m nhi¢u modun kién thitc, ham chita hau hét
cac linh vue cua todn hoc.

1.1.3.Tinh hinh s dung trén thé gidi

Maple V da dugc st dung rong rdi & nhiéu nude trén thé gigi. Theo tai
licu cong bS chinh thdng, thi phin mém nay cling vdi tai licu hudng dén su
dung da xudt hién ¢ New York (M¥), Berlin (Dic), London (Anh); Paris
{Phap); Tokyo (Nhat Ban); Hong Kong (Trung Qudc); Barcelona (Tay Ban
Nha); Budapes (Hungari), v.v... va nhiéu nudc khac ntta [12,13,14,15,16,18],
khong nhitng chi b6 hep trong cdc Iinh vic cia todn hoc, ma con c¢a trong rat
nhiéu 1inh vuc khoa hoc ¢6 st dung 1o4n hoc 1am cong cu.

1.1.3.Tinh hinh st dung trong nudc

Nhithg nam gdn day, & nudce ta phan mém Maple di duge quan tam, khai
thac st dung. Di ddu trong viéc phé bién va iing dung trong todn hoc 1a céc
nhi todn hoc [6,7]. Tiép theo 1a viéce st dung phdn mém nay trong linh vuc Co
hoc [8,9,11] va mot s6 linh wire khédc [13, 14].

1.2 DAC DIEM NOI BAT CUA MAPLE

Tai thdi diém nay trén thuong trudng, Maple da cé rat nhiéu phién ban, ty
Maple 1 dén Maple 9 . Nhimmg dac diém ndi bat clia Maple dugce gidi thiéu &
day chd yéu dua trén Maple 6. Miac di cédc phién ban sau ¢6 thé nang cap
duge cdc phién ban trude, duge cap nhat nhiing kién thic mdéi vé todn hoc,
hodc nhiing tién bd mdi cia CNTT duge ing dung, song Maple 6 van duge
lra chon d€ gidi thiéu vi trong phién ban nay tich luy duoc rat nhicu tng dung
dem chia sé vdi dong dao ban doc. So vdi cac phdn mém todn hoc khiac nhu:
Mathematica; MathCAD: MathPoini; Mathematica; Matlab. Proffessional;
cling nhyu nhi¢u phian mém todn hoc don gian khac nhu: SPSS; MICROFIT,
REDUCE, CABRI GEOMETRE, MIDDLE SCHOOL MATH; TEACH
YOURSHELF; CALCULUS... thi Maple ¢6 nhitng diém noi bat sau:

1. D& dang st dung: cac thao tac tinh todn hau nhu theo céc théi quen
thong dung, khong doi hdi trinh dd todn hoc va tin hoc cao.

2. Soan thao van ban bang nhicu loai ngdn ngit (Viét, Anh, Phép, Pic,...)
nhu soan thao van ban trong Word.
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3. C6 kha nang lruy nhap, kél néi vai nhi¢u ngon ngd 1ap trinh khée (C;
Fortran...) va cac phan mém khic (Matlab, Excel).

4. C6 kha nang bién tap séch di¢n tit (E-book).

5. C6 kha nang k¢t xudt du6i nhiu dang, dac bi¢t theo chuin muc
1 4TEX ma moi 4n phdm vé todn hoc chuin muc trén the gi6i déu phai tuan
tha.

6. D& dang trong lap rinh.

7. Kha nang su van dong tuyét voi clia dé thi.

1.3 PHAN MEM MAPLE 6

1.3.1. Hé diéu hanh

Lam viéc dudi nhiéu hé diéu bhanh nhu: Unix, Linux va Window vdi cac
version mdi nhat ding cho nhiéu ching loai PC.
1.3.2 Giao dién

So véi giao dien cia Maple 5 thi Maple 6 bd sung mdt trinh don
Spreadsheet hinh 1.2. Hau hét trinh don trai xudng déu dugc bo sung nhiing
lénh méi. DE dé so sénh, hay luét qua (Maple 5/Maple 6):

File (12/16); Edit (16/16); View (10/15); Iscrt (8/13); Format (9/13);
Option (5/13); Window (8/19); Help (10/14).

Téc vu manh bang cach sir dyng tién ich kich chudt va nhin (Click &
Sec): Day 1a thanh thuc don phu hiét ké cdc 131 nguyén ngay dudi thanh cong cu.

(Ham chia hay ddng hon 1a lién hop vi ca phin mém todn hoc idn khac
nhu MATIL.AB clia hing The MathWorks, Inc;

24 Prime Park Way; Natick, MA 01760; FAX: 508-653-2997, email:
subscribe@mathworks.com) bang lénh  start (with Matlab). Sir dung cdc
trinh tng dung cta Microsoft 2000, nhu Exel 2000. Phin md rong cua céac
files 1a: .mpl, chi khong phai & .wms.

1.3.3. Ciu hinh t3i thiéu

C6 hai ch& do cai dat: cho mot nguoi st dung (single-user) va cho nhifu
ngudi st dung (multi-user). Sau khi cai dat hoan chinh Maple 6 dudi h¢ diéu
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hanh Window chiém: 63.235.930 MB (hinh 1.1). O céc hé diéu hanh khéc, s6
MB can thiét s& khac hon.

D¢ hoat dong dugc, yéu cdu 15i thiéu:16RAM; 64MB khong gian dia
trong; PC 486 trd Ién; card d6 hoa, SVGA.

Dé NetWork 1am viéc (61, yéu cdu céu hinh cia PC cao hon, néu cdn tro
gilp truc tuyén.
1.3. 4. Nhirng tai nguyén mdi bé sung

Nhimng tai nguyén méi duge nang cap va bé sung, gébm c6:

Updates/Maple6/LinearAlgebra.

Updates/Maple6/language.

Updates/Maple6/gui. Excel 2000. updates/Maple6/Excel.

Updates/Maple6/numerics.

Updates/Maple6/packages page.

Updates/Maple6/symbolic page.

Updates/Maple6/graphics.

Updates/Maple6/compatibility page.

Nhiing chi tiét méi mé cta phan mém nay dugc trinh bay ty mi trong tai
liu [11, 15, 16].

Hinh 1.1 Phdan mém Maple 6 lam viéc duoi hé diéu hanh Windows
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" MOT TRANG LAM VIEC CUA MAPLE 6:
! L.Ch the soan tas vin ban nha word;
2 Lap trinh tr ddng tinh toan;
3.V vi cho dé thj van d0ng;
4. Lien kit vai cac phin mém khic;
| 5.50an sach dien tir
| 6. Van van va van van....

TU DONG HOA TINH TOAN LUA CHON VAT Litu TO1 UU

r\z?a.-.l

Fo emutoet withilinagh Tigihs: ~¥

I'Jnr'.i'\'_‘f, rhe peatscted names nace and rrace bave heen radstined and unprerected

[cacMngsowbanci.uauuu
» gbbkeo: 130 45,30 45,80 nE, 2R 35,9k 4D

kivieng —i8.3 4 55,8 L. R.4,8 4.5.08 8, % e 8.8 51,

Hinh 1-2 Mét trang lam viéc ciia Maple 6

1.3.5. Nhifng diéu cin luu y khi st dung

Cho t6i ngay nay, Maple da c6 phién ban (version) thit 10. Nhiing phién
ban sau gidu c6 vé tai nguyén bang hé thong céc vi du ing dung.

Trong qua trinh tinh toén, viéc dua ra k&t qua bang s6 tién hanh theo cac
quy udc caa phuong Tay: dung d&u chdm ngan cich céc phan nguyén va phén
thap phan Vi du: Hesol = .004 tuong duong vé6i tiéng Viét 1a Hesol = 0,004;
v1 = 24 twong duong véi tiéng Viét yl = 0,24.
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Chuong 2

GIGI THIEU VE PHAN MEM TRQ GIUP
THIET KE MDT

2.1 GiOI THIEU VAN TAT

2.1.1 Ngudn gbc xuat xir

Nhu ¢3 biét, trén thé gidi c6 hang ngan phan mém thiét k€ trén PC, nhung
phé dung nhat 1a AutoCAD ctia hang AutoDesk. MDT(Mechanical Desktop)
12 mot trong s8 cic phdn mém thiét ké co khi chuyén dung chay trén nén
AutoCAD cua hang nay. Néi céch khdc MDT 13 mot trong s6 phén mém itng
dung (Application) chay trén nén AutoCAD gianh cho cdc nha thiét k€ co
khi.

- Genius1 3- chay rén nén AutoCAD 13;

- Genius14- chay trén nén AutoCAID14;

- Mechanical Desktop (MDT) chay trén AutoCAD2000 (la phién ban phét
trién tir Genius. N6 da duge thuong mai hod rong réi trén thi trudmg qudc 1€.
P43 xuét hién cdc phién ban MDTI1... MDT6 . Riéng MDT2 va MDT3 dé duge
piGi thiéu trong ti licu [2).

- INVENTOR chay déc 1ap nhu 13 mot phét trién riéng biét cia CAD.

2.1.2 Khéi lugng tri thire

Phin mém MDT [a mot phan mém cong nghiép chuyén dang dé thiét k&
vi tinh todn céc loai chi ti€t mdy co khi. N6 cho phép st dung trén tiing may
tinh c4 nhan riéng 1é (PC) va mdt he théng cic may tinh trong pham vi mdt
nhia mdy, mot xi nghiép co khi dén pham vi toan cau. Khéi lugng tri thic
gbm ¢b:

Trung tam tin e, thong bao;

Trung tam cung cap san pham;

Ngudn cong nghicp, trung tam thi¢t k¢;

22



He théng cic quy chudn, quy pham (catalogs);

Trung 1Am san sual.

Viéc thidt k& dién 1 theo céng nghé thich nghi ducc hiéu nhuy sau:

Khi thay déi thiét k& (kich thudc, sai 1&ch kich thudc; sai fech hinh ddng
bé mat, d6 nhdm bé mat...) mot chi tiél médy trong mot cum mdy thi cdc chi
tié1 ¢6 lién quan ty dong thay déi theo. Ban thiét k&€ hoan chinh s& i trung
1am thiét k& di thang tdi trung tam san xudt.

Sau khi cai dat hodn chinh, MDT chay trén AutoCAD2000 chiém khoang
392MB -

2.1.3 Tinh hinh st dung trén thé gidi

MDT di dugc thuong mai hod tr nam 1982 (phién ban 1)... N6 dugc sk
dung rong rii trén toan thé gidi. Phién ban MDT gidi thi¢u trong cudn sach
nay 12 phién ban s6 6, cong bd nam 2001.

2.2 PAC DIEM NOI BAT CUA MDT
- T dong tinh toan thiét k€ méi ghép dinh tan.
- Tu dong tinh toén thi&t k&€ moi ghép han.
- Tu dong tinh todn thiét k& mdi ren-bulong-dai 6c.
- Tu dong tinh todn thi€t k€ ma6i ghép then, then hoa.
- Tu dong tinh toan thiét k€ moi ghép chot va vong him.
- Tu dong tinh 1odn thiét k& b truyén dai.
- Tu dong tinh todn thiét k& bo truyén xich.
- Ty dong tinh todn thi¢t k€ bo truyén bdnh rang- tryc vit - banh vit.
- Ty déng tinh todn thiét k& truc tam va truc truyén.
- Tu dong 1inh todn thiél k& 8 truc (43, chan, dd-chan, chan).
- Tu dong tinh todn thict k& khép noi.
- Tu dong tinh 104n thiét k€ 10 xo.
- Tu dong tinh 10dn bién dang, mo men qudn tinh khéi lugng.

- Tu dong tinh todn thiét k& cam phang, cam khong gian theo cdc quy luat
chuyén dong cha cén.



- Tw dong tinh todn boi trom thuy dong.

- Ty dong tinh 104n nhict.

- Ty ddng tinh t0dn ng suét va bi¢n dang theo phuong phéap phén tr hitu
han ( FEM ).

Nhin chung so véi CAD, MDT ¢6 nhiing hi¢u nang vuot troi sau:

Hi¢u nang hi¢u chinh manh (Power Edit).

Hi¢u nang tai tic vu manh (Power Recall).

Hi¢u nang xod manh (Power Erasc).

Higu nang truy bat d6i wgng manh (Power Snap).

Hi€u nang thi€t lap ty 1¢ va khung tén ban v& nhanh (Scale Factor &
Drawing Borders).

Hi¢u nang ghi kich thude chi tiét ding, nhanh ( Dimensioning).

Hi¢u nang chita va hién thi nhanh céc loai chi tiét da duoc chudn hod
(Standard Parts).

Hitu nang tu dong hod thiét k€ theo théng s6 cdc 1iét mdy c6 cong dung
chung cao (Parametric Design).

Hiéu nang lap ban liét ké chi tiét trong ban v& cao.

Hi¢u nang ghi d6 nhdm va cdc sai 1éch hinh dang bé ma, sai léch kich
thudc hinh hoc cao.

Hi¢u nang ghi céc loai méi lip ghép va dung sai cla chiing cao.

Bang danh muc cdc loai vat licu kim loai (thép cacbon: thép hop kim hop
kim nhom, v.v...) v&i cdc dit litu: modun dan héi; gi¢i han chay: he sd
Poission.

Nhitng ndi dung trén duge sdp xEp theo timg mo dun véi quan diém thidt
k€ theo d0i tuong tao di¢u kién dé dang nhat cho ngudi sit dung.

Tét ca nhitng néi dung trén thod man diy di viée tinh todn thidt k& cic
chi 1i¢t mdy c6 cong dung chung [3,4]. V&i nhimg chi 1iét mdy dd duge chudn
hod ¢6 trong thu vién, chi viéc nhap di li¢u, nha thiét k€ s¢ lap tie nhan dugce
k€1 qua va céc hinh v& tuong {ng v6i mau sic hai hoa. Nha thiél ké ¢6 thé dé
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dang thiét k& nhitng chi {iét mdy co khi mé1 nho sy g gitp ciia MDT vdi
quan diém tu dong hod thiét k& va thidt k& 181 vu {12].

2.3 PHAN MEM MDT6

2.3.1. Hé diéu hanh

- He diéu hanh gém cé: Windows 95: Windows 98; Windows 2000 hoac
Windows NT 4.0’ (hinh 2.1).

_ Mot 6 yén cdu phu kbac: cén ¢6 may in, may v&; cén két n6i PC Vi
Internet a& thuc hién i-design vi huong cac dich vu ky thuat hau mai cua hang
AutoDesk [17].

2.3.2 Giao dién

C6 hai loai dao dién: dung cho ¢4 nhan va ding cho nhém lam vide dé
thue hien thict k& di¢n 1r (-DESIGN), hinh 2.2, hinh 2.3.

2.3.3. C4u hinh tai thiéu

Sau khi cai dat hoan chinh, chi€ém khoang 450 MB; MDT6 chay 16t vdi
che dicu kién sau:

C#u hinh t6i thiu: Peatium 133 ¢ len; 32 MB RAM 1rd ién; 180MB
khong gian dia tréng va 64 MB swap space; do phan gial man hinh
R800XGO00VGA trés 1en; 6 4XCD-ROM.

2.3. 4. Nhitng tai nguyén mdi bé sung

Nhimg nét mdi cia MDT6 chay trén nén Auto CAD 2000:

So vGi cde version 13,14, MDT6 ¢6 20 diém mai sau day:

#Mechanical Option- Nhimg tuy chon ¢d hoc, hinh 2.4.

ZPower Dimensioning- Ghi kich thudce nhanh.

= Automatic Dimentioning- Tu dong ghi kich thudc.

< Purge All-Lam sach tron tru.

“{Scale Monitor-TY 1¢ man hinh.

=i Laycr and Object Setting-Thiét lap 16p va doi wuang.
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ZLibrary- Thu vién cac chi ti€t mdy.

FiMeirgation Tools- Nhitng cong cu.

£l1eader lines-Nhimg dong chi dan.

=lListing of other Changes- 1.iét ké nhitng su thay d6i khéc.

=IBill of Material-Danh muc vat liéu.

ZBalloons-Lam n& khoi.

SlParts List-Danh myc cdc chi tiét mdy, hinh 2.5.

EJPart Reference-Tham khao tiét may.

EJPart Reference Edit- Hi¢u chinh tham khao chi tiét may.

E)Surface Texture- K& céu bé mat.

EJFeature Control Frame-Khung kiém tra phén v& tach dic ta.

FJEdge Symbols- Nhitng k¥ hiéu mép vat.

ElDatum and Feature Identfer- Dinh chudn va dinh vi phén cat tach.

F]Welding Symbols- Nhing ky hiéu mai han.

Nhiing tiéu chudn co khi cta cic quée gia: GB (Trung qudc); ANSI (My);
DIN (bic) . ..va quc 1€ 1S0.

2.3.5. Nhimng pham vi st dung MDT® hiru hiéu

1/ Dang d¢€ tinh todn tr déng va tro gidp thi¢t k& cdc loai chi tiét mdy c6
cong dung chung trong cdc loai mdy co khi ( xe mdy, 010, mdy xay dung ,
mdy nang chuyén, may ndng nghi€p, mdy 1am nghiép...).

Vi vay, phan mém nay dac biét higu dung trong cdc vién thiét k& chuyén
nganh vé céc loai may co khi:

2/ Bdi véi céce trrdmg phé thong trung hoc ding 13m 13i liu bd trg hoc
ap cac mon k¥ thuat cong nghiép. P61 véi céc trudmg trung hoc chuyén
nghiép co khi; cao dang va dai hoc k¥ thuat dung dé thiét k& chi iéi mdy;
thiél ké’mdy; day hoc moén hoc co sd thist ké mdy co khi, v.v...

2.3.6. Két luan va khuyén nghij vé MDT6
1/ Bay 1a mot phan mém thiét k€ co khi d6 so, dac séc chay trén nén
AutoCAD cia hang AutoDesk. Mot phdn mém khéc twong e nhw thé tai thoi
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diém nay chua dugc bi€t 1di, Vi thé MDT6. theo quan diém cla ching 161,
dugce coi 1a niém mo ude ciia phitg nha thiél k& may co Khi.

Pé ban doc hinh dung phén nao gid tri to 16n clia né, xin dua ra thong in
ho sau dé so sanh: néu vi MDT6 12 mot con voi thi nhitng doan chuong trinh
(hodc mot modun chuong trinh tioh todn hoan chinh mot bo truyén dai, cho
mot loai dai thoi , chua 6 ban v& ) duoc viét bang Turbo Pascal da chiém i
hang ngan lénh, chi nhu con rudi dau trén chan con voi nay ma thoi. Néu vige
ghi kich thudc va sai 1&ch clia chiing, cling nhu sai léch hinh dang bé mat chi
{i¢t va chon méi 14p ghép trong ban v& 1ap cum chi 1iét hodc ban v& lap tong
thanh da dugc nang lén thanh dé tai cdp nha nudc tai mot vién chuyén nganh
trong ci nam trdi, thi MDT6 gidi quyét vice nay rat déc luc, nhanh chong.

2/Tai céc nha trudng k§ thudt nganh co khi déu phai lam d4 4n mon hoc
(hay con goi 1a thiét k&€ mon hoc) hoac lam bai tap \6n Chi tiét mdy [1,4,5] v6
Kkhéi Iuong kién thiic rat 1on va cudmg do lao dong (tinh todn va v&) rat cao. Xin
khuyén nghi sit dung phén mém nay cang sém, cang nhiéu cang t6t [1,8,9]-

3/Trong khi van dé “Pao 1ao nhan lyc cho CNTT” dang dugc ban bac 01
ndi thi viéc nghién ciu, khai théc, sir dung MDT6 1a mot vi du sinh déng aé
tharn khao. Mot phin mém cong nghiép (d& c6 thé xufit khau dugc) 1a két tinh
st lao dong khoa hoc ddy séng tao khong nhitng chi clia cac chuytn gia tin
hoc, ma con cua: cac nha khoa hoc chuyén nganh, cac chuyén gia soan théo
va hoach dinh céc tieu chuén nganh clia quéc gia va quoc €, céc nha thi¢t k&
m¥ thudt va cdc hoa trinh vién v.v...

4/Trong qué trinh dao tao, phan mém nay da dugc diing 1am tai li¢u hoc
tap, tham khao cho hoc vién, n6 dac biét duoc ua chudng khi hoc vien 1am do
dn mon hoc chi tiét may.

2.4.7. Nhifng didu luu y khi sir dung

Cho t6i ngay nay, MDT da c6 phién ban (version) thit 8. Nhimg phicn ban
sau gidu c6 vé tal nguyen bing hé thong céc thu vién (library) chi 11¢1 may
ticu chuén hoac thu vién vat licu ding trong nganh ché tao may, hoac dua
(hém céc tidu chudn thidt k& (TCTK) cha mot sG nude.

Mot s§ don vi do ludmg hodc céc dal luong dugc quy dinh khac voi
TCVN, vi du: Alpha: la h¢ s§ tap trung tmg sudt 1y thuyét, teeng duong Vi
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tiéng Viét 12 o, (hoac ow); Tau tuong duong voi tiéng Viét t(ting sudt tiép);
Gamal 12 h¢ s6 anh hudng t6ng hop 161 do bén chay. Trong céc tai li¢u tinh
todn do bén chi tiét may bang ti€ng Viét, chua bat gap phuong phip tinh toan
nay. D& dé dang cho viée sit dung, ban doc nén tham khao Bdng 2, va Phu luc
3: Bdng chuyén doi don vi.

{Ganun = a raceman

use 1 conmcton wilh te) 14, Germas(ln) LT, Germasiim |
'l Sormmiim] Mok Comrmasl) Protie, Cenkeim] 54
| carmesfim) Vari

ACKE 1985-2001 Spalal Coro

| Licenaing Tecrnoiogy Copyright @ Mecrovision Cerp. 1996-2001

Hinh 2.2. Man hinh i-Design cia MDT6
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Chuong 3

NHUNG QUAN DIEM VE TU DONG HOA
THIET KE CHI TIET MAY

3.1 NHUNG NOI DUNG THIET KE MAY
Thi¢t k& mdy bao gém rit nhi¢u ndi dung. V& mat co hoc mdy, cac ndi
dung dugc phan 4nh trong hai nhém 16n sau:

3.1.1. Nhém cac ndi dung vé mat nguyén ly may

1} Xy dieng s d6 nguyén ly:

X4c dinh cdu tao cdc khau, cac khdp, kich thude dong cdc khau. Kich
thude hinh hoc céc khau phéi nho, gon, hop 1y.

2) Xay dung cdc chi tiéu dong hoc:

Giai bii toan vi trf, van téc, gia tdc... tir d6 tim ra céc Vi tri bién cla cdc
khau dé thi¢t k& vo mdy sau nay. V& cdc quy dao cha cic diém cén thiél - dac
biét 12 céc diém trén khau cong tdc; tim h¢ s6 nang suél cla mdy;... S¢ bo
dinh ra khdi luong céc khau...

3) Xay dung cdc chi tiéu dong lire hoc:

Bao g6m tinh cong sudt coa may, tinh hi¢u sudt, gée dp luc, tinh céc lyc
(céc momen lue) tac dong ten cde khau, tinh cdc phan g tien k&t (phan luc
khdp dong) nham chuén bi dif li¢u cho thiét k€ timg chi tiét cha may & phén
tiép theo. Xdc dinh chuyén dong that cua may, hé s¢ khong déu cla chuyén

dong miy, tinh luc can bang va cic khéi luong can bang dé can bang may
(triét 1iéu mot phan he lue quén tinh).

4) Tinh todn d¢ chinh xdc hinh hoc, dong hoc va dong luc; tinh todn 46
tin cay clha mdy theo so d6 di hoach dinh ra.
3.1.2. Nhém cac ndi dung vé chi tiét may, cum may

1) Chon vat licu va tinh todn thiét k€ timg chi 1i¢t mdy tao thanh may.

2) Thiét k€ quy trinh cong nghé cho nhitng chi ti¢t mdy chua duge ti¢u
chudn héa.
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3) Xay dung ban vé l&p cdc ti& méy tao thanh cdc cum mdy va toan bo
may.

4) Ché a0 loat "Q" va chay thi. Hiéu chinh thiét k& néu cén thiét.

5) Tinh todn va quy€l dinh gia thanh.

6) Lap hd so kinh t& - k¥ thuat trong ¢6 néu nhing dac trung k¥ thua;
huéngdan st dung (bao gém ca gidi 1hi¢u, ticp thi) va céch van hanh, diéu
chinh; bao dudng, sua chita.

'3.2. NHUNG NOI DUNG THIET KE CHI TIET MAY

Thiét ké chi tiét mdy 13 mot trong nhiing ndi dung quan trong trong noi
dung thiét k& mdy [4, 5, 6, 13]. Thi¢t k& chi 11€1 méy g6m nhitng ndi dung cu
thé sau:

1) Xay dung so dé tinh todn, vi du, tim vi trf khdi tam cuia chi ti¢l may
phifc tap; tim vi trf g6i wa khi tinh true c6 ngdng tryc nam trong & truot; 6
lan; v.v.

2) X4c dinh tai trong (luc; momen luc) tic dung lén il may.

3) Chon vat liéu thich hgp vdi diéu kién lam viéc cia ti€t may Chong 20.

4) Tién hanh tinh todn so bo: dya vao céc chi tieu vé kha nang lam viée
(thudng 1a chi tiéu bén) xdc dinh cdc kich thude chinh theo 3 chidu cla 11ét
may.

5) Xay dung két cau cu thé véi ddy di cdc yéu 16 sau:

- Kich thuée chinh ; kich thudc phu.

- Dung sai kich thude,

- Do nham bé mat.

- Cong nghe nhiét; 1y - héa - nhict va cac cong nghé b mat khéc nham tang bén.

- Céc yéu ciu k¥ thuét khac.

6) Tién hanh tinh todn kiém nghiém theo cac chi tiéu vé kha nang lam
viéc . Dac biet chd ¥ 16i cdc chi ticu bén tinh; bén qud tai; hén moi; bén mon;
chi tiéu vé chéng bién dang va chiu dao dong ciing nhu kha nang chiu nhiét
cua chi tiét may.



7) Tien hanh giai chudi kich thudc cho céc chi tiét mdy va cum chi tiél
may néu cdn thiét. Chon hé théng va kiéu 1ap cho cac chi ti¢t may 1ap v6i nhau.

8) Kiém tra ddnh gi4 trén quan diém do bén déu gita cac chi 1i¢t may
ciing nhu so sanh céc chi tiéu vé kha nang lam viéc cua ching véi cdc tri s6
cho phép. Néu thdy khong can d6i va khong théa mén cdc chi tien quy dinh
phai ti¢n hanh tu chinh hoac thi€t k& lai.

3.3. CAC CHi TIEU VE KHA NANG LAM VIEC CUA CHI TIET MAY

3.3.1. Strc bén

Stic bén 1 chi tiéu quan trong nhat d6i véi dai da s6 chi tiét mdy. Chi tiét
may khong di bén cé thé b bién dang du Ién hoac bi pha hong khi chiu tai.

a. Phadn loai sitc bén

- Dua vao dic diém va nguyén nhan phd hong cta chi ti€t may ngudi ta
phan ra hai loai siic bén: sitc bén thé tich va sic bén bé mat. Sitc bén thé tich
13 kha nang chiu dung @ng sudt bén trong khi chiu tai cha mdt chi ti€t mdy.
Sitc bén b& mat 12 kha nang chiu dung tmg sudt tiép xiic (ca ng sudt dap) trén
bé& mat 1am viéc cda chi ti& mdy. Chi tiét mdy khong 4 bén thé tich thudng
bi gdy, v& hoic bi bién dang du qué lén. Cdn chi 1i¢t mdy khong di bén bé
mat thudng bi dap, xu6c hodc bong, tréc, rd bé mat, v.v...

- Dua vao tinh chdt clia ing sudt gay nén su pha hdng ngudi ta chia ra sic
bén tinh v siic bén moi. Sitc bén tinh Ia kha nang chiu dung tng suat khong
thay déi theo thoi gian (goi tat 1a dng sudt tinh). Sitc bén moi 1a kha nang chin
dimng ting sudt thay ddi theo thoi gian clia chi tiét mdy ma khong bi phd hong
trong sudt qud trinh 1am viéc.

b. Phuong phap tinh todn chung.

* Tinh todn theo itng sudt cho phép:

Phuong phép tinh sitc bén théng dung hién nay ddi vdi chi tiét mdy 1a so
sanh Wng sudt sinh ra véi tri s6 tng sudt cho phép - tirc 1a khéng ché ng suét
sinh ra trong chi tiét mdy nhd hon mot gidi han nhat dinh.

o< o]

75 {7] (3.1)
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o gy Ty
Vi [O‘] _ Z Lim [T] — tLim
[5] [s]
Trong dé:

o, T - ing sudt sinh ra trong chi tiét mdy;

[o], [ 7] - (mg sudt phap cho phép va ting suit tiép cho phép.

Opim » Tum - Ung sult phap gidi han va ing suat (i€p gidi han. Khi dat

dén cac tri s8 nay vat lieu chi tiét may bi pha hiy.

Trudmg hop chi ti€t may chiu dng suét tinh, ddi vai vat lidu déo, ing sust
gidi han 1a gidi han chay cla vat liéu (g, = 0, = Gy,), d6i véi vat liu don - 1a
gi6i han bén (o, = o; = o,).

* Tinh todn theo do bén moi.

Truong hop chi tiét mdy chiu img sudt thay d6i phai tinh theo gidi han
moi cia vat lidu ().

Trong culn sdch nay khi tinh todn dd bén moi chi tiét mdy chiu ing sust
thay déi én dinh, dé don gian chi iinh todn theo stc bén moi dai han (tinh dé
dam bao chi tiét mdy chiu dugc s& chu k¥ thay déi ing suat rat 16n). Phuong
phép tinh todn d¢ bén mdi cha chi tiét mdy 6 thé tim hiéu thém trong céc (ai
lidu [9].

Biéu thitc (3.1) cho thdy, c6 thé diéu chinh do bén hop Iy bang hai cdch:
hozc thay déi dng sudt cho phép tic 1a phai thay déi vat liéu, cong nghé ché
tao, hoac thay d6i ing sudt thuc t&€ thong qua viéc thay déi kich thudc chi tiét
may.

Cong thitc chung dé kiém nghiém hé s6 an toan moi 1a:

S{J’ _ST

§=—2—X_> [5] (3.2)
52 +s!
5§ = (J I)Dc‘
(3 o_a
5 = (T—I)Dc
’ T

Trong d6: s, - hé s§ an toan dng suat phép.
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7) Ti¢n hanh giai chudi kich thudc cho céc chi tidt médy va cum chi tiét
mdy néu cin thiét. Chon hé théng va kiéu 1p cho céc chi tiét mdy lap v6i nhau.

8) Kiém tra dénh gid trén quan diém d0 bén déu giita cac chi tict may
cling nhua so sdnh cdc chi tiéu v& kha nang 1am viéc cha ching vai céc tri sO
cho phép. Néu thdy khong can d6i va khong thda man cdc chi tiéu quy dinh
phai tién hanh tu chinh hogc thiét k& lai.

3.3. CAC CHi TIEU VE KHA NANG LAM VIEC cUA CHI TIET MAY

3.3.1. Stfc bén _
Siie bén 13 chi tidu quan trong nhat d6i véi dai da s6 chi tiét mdy. Chi tiét
may khong da bén ¢d thé bi bién dang du ién hodc bi phd hong khi chiu tai.
a. Phan loai sic bén

- Dua vao ddc diém va nguyén nhan phé hong cta chi 16t may ngudi 1a
phan ra hai loai stc bén: sic bén thé tich va stic bén b mit. Sic bén thé tich
12 kha nang chiu dung dng sudt bén trong khi chiu 1ai ctia mot chi ti€t may.
Sitc bén bé mat 12 kha nang chiu dung {ng sudt tiép xiic (ca ing sudt dap) trén
bé mat lam viéc cia chi tiét méy. Chi 1iét méy khong dit bén thé tich thuong
bi gay, v& hodc bi bi€n dang du qud 16n. Con chi tiét mdy khong da bén bé
mat thudng bi dap, xu6c hoac bong, tréc, & bé mat, v.v...

- Dua vao tinh chét cia ing suat gay nén sy phd hong ngudi ta chia ra sfc
ban tinh va sifc bén moi. Sic bén tinh 1a kha nang chiu dung ing suét khong
thay déi theo thoi gian (goi 14t 12 Gng sudl tinh). Stc bén moi 13 kha nang chiu
dung tng suft thay d6i theo thoi gian ctia chi 1ié mdy ma khong bi pha hong
trong sudt qua trinh lam viéc.

b. Phuong phdp tinh todn chung:

* Tinh todn theo ling sudt cho phép:

Phuong phép tinh sitc bén thong dung hién nay déi v6i chi 1161 may la so
sanh tmg sudt sinh ra vdi tri s6 (ng suit cho phép - uic la khéng ché& ing sudt
sinh ra trong chi tiét mdy nho hon mot gi6i han nhét dinh.

o< [o]

r< 7] 3.1)

33



s, - hé s& an toan Gng sudl iép.

(0 e - 2i6i han moi cia chi ti€t may c6 tap trung ting sudt khi
chiu kéo-nén hay uén & mot di€u kién nao do.

(7). - 2i6i han moi ciia chi tiét may c6 tap trung tng suit kh
chiu xo4n (hoac cat) & mot dicu kién nao do.

o, T, - gid tri danh nghia cBa bién d6 dng sudl thay déi xudt
hién & mot di€m nguy hiém dudi téc dong ché do tai trong.

[ 5 ]- hé s6 an toan mdi cho phép. Viéc chon ding tri s® nay sé&
dam bao cho chi ti€t mdy va két cfu c6é do tin cay cao, gid
thanh ha, chét luong 161, kh6i lugng phit hop, v.v... P96 la
vén d& rét phiic tap, ddi hoi phai c6 nhiéu kinh nghiém.

6 hai cich xac dinh hé s6 [s]:

- Ding bang cho sdn trong s6 tay. Céch nay nhanh, chic chan nhung

pham vi st dung hep.
- Xéc dinh [s] theo hé s& thanh phan :
[s1=s5,.5;. 3

& day: s, - hé s6 xét dén mitc 49 chinh xéic cha viéc xdc dinh tai trong va
ing sudt 5, = 1,2 + 1,6. Khi khong xéc dinh chinh xac dugc thi
c6 thé 1dy s, = 1.0.

s, - he s6 xé1 do déng nhat cla vat liéu. Chi tiét mdy bang thép
rén, thép cén: s, = 1,2 + 1,5; bang thép dic s, = 1,5 + 1,8; béng
gang 5, =1,5+2,5. '

s, - he s6 xét 161 mitc do quan trong va yéu cfu vé an toan lao déng,
5;=1+1,5

RS rang cich xdc dinh [s] theo hé s6 thanh phdn c6 qué nhiéu 10i giai.
Khi cin chon hé s6 an toan mdi, ¢6 thé ding tai lieu [10].

3.3.2. D bén mon - moi - gi

Thuc t€ cho thdy dai da s6 chi tiét mdy bi hong vi mon, vi du, bd truyén
xich, 6 lan [ 2,3]. Cho nén do bén mon 12 chi tiéu ddng chd §. Clng nhu do
cting vitng, ¢6 lic d6 bén mon trd thanh chi tiéu quyét dinh kich thudc caa chi
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ti€t mdy. (Vi du, tryc vit cta kich nang ching han. Vi dé dam béo diéu kién
bén mon nén n6 c6 kich thude rét thita bén - néu chi xét riéng diéu kién bén nén).

Mon dén dén céc tdc hai sau: thay déi cdc dac trung 14p ghép gitta cdc chi
€t mdy, 1am xudt hién va tang dén khe hd; lam giam do bén; tang va dap,
rung dong. (Vi dy, mon nhiéu 1am cho céc co quan tdm hudng cta khau phéo
kém chinh xdc, mon nhiéu 1am cho ranh khéa nong, long nong sing, long
nong phdo... rong ra, khéng ban duge). Khi cic vong gang qua nén trong
dong co ndé mon nhidu cong suat cia may giam.

Phuong phdp tinh sitc bén mon théng dung hién nay 1a xdc dinh didu kien
bdi tron t6t nhat (diéu kién c6 ma sat udt) hoac han ch€ 4p sust giita hai bé
mat ti€p xiic nhd hon mét gidi han nhat dinh. Phép tinh thit hai thudmg ding
hon vi don gian. Tuy nhién, day 1 phép tinh gan ding, c6 tinh chat quy udc
nhicu, nén chi ding trong trudmg hgp khé tinh todn hoac khong cén thiét tinh
theo ma sat udt.

Hién tuong an mon va gi cdc chi tiét mdy 1am cho da bén va téi tho cta
ching nhanh chéng suy gidm. Chua ¢6 mot cdch thiic kha di nao dé tinh todn
do bén khi chiu (ing suat thay d6i kém theo sy an mon. D€ chong lai s an
mon va gi, chi y&u ding bi¢n phdp son phii bé mit [9].

3.3.3. Bo ciing vimng

D6 cing viing ciia mot chi ti€t mdy 1a kha nang chéng lai su thay déi
hinh déng cita n khi chiu tai. D¢ cimg vimg ciing 13 mot chi ticu khé quan
trong. D0 cling vimg ciia mot chi ti€t mdy khong ddm bao o6 thé anh hudng
16n dén kha nang lam vi¢c clia may. Vi du, than mdy cat kim loai khong cing
vitng nhét dinh s&€ lam giam nang sust va do chinh x4c ché tao san phdm. Vi
vay than mdy cét kim loai ¢6 kich thudc rét thira bén - néu chi xét rieng vé do
bén. Trong trudng hop ndy chi tiéu vé dé cimg viimg 13 chi tieu quyét dinh
kich thuéc cu6i ciing cta chi tiét may.

Can phan biét hai loai d¢ ciing viing sau:

- D¢ cling viing thé rich (hay odn goi 1a d6 cing viing béan than) 1a kha
nang chéng lai bién dang dan héi cha toan bo vat lidu chi ti& may khi chiu
tai. D€ tinh do cing vimg thé tich, ngudi ta xem chi 1iét mdy nhu mot thanh
vé khong ch& chuyén vi clia né (xem gido trinh sife bén vit liéu).
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- D¢ ciing viing tiép xiic 13 kha nang chdng lai sit bién dang dan héi cia
16p vat lieu trén bé mat ti€p xic cita chi ti& may. B cling viing tiép xdc duge
tinh theo cdc cong thie cia 1y thuyét ing sust va bign dang tiép xic (theo
diém hoac dudng).

3.3.4. Tinh chiu dao dong

Tinh chiu dao dong ciing 1a nhitng chi tiéu cdn chid y d6i vdi mat s8 chi
ti€l mdy. Vi vay nhiéu lic phai tinh dao dong cla chi tiét m4y.

Viéc tinh todn dao déng ap dung cho cic chi tiét mdy quay nhanh 13 dé
trénh c4c dao déng cOng hudng nguy hiém., Viéc tinh 1o4n dao déng 1a khéng
ché bién do va 1dn s6 dao dong dudi mét mdc quy dinh nao d6.

3.3.5. 6 tin cay cha chi tiét may va cac bé phan may

D06 tin ¢y cla chi titt mdy va céc bé phan may 1a kha nang lam viéc binh
thudmg cla chiing trong thoi gian quy dinh ma khong x4y ra pha hong.

Méy m6c ngay cang phic tap, cang hién dai (bao gém cac khéi co, khéi
dién, khéi dién tr - vi mach,... th do tin cay ngly cang c6 ¥ nghia quan
trong. Néu do tin cay thdp, chi cin mot chi ti€t mdy hay mot bo phan bi hong
1a 10an bd médy hoac mot day chuyén cong ngh¢ c6 thé 1ap e ngimg lam viec
hoéc dén dén nhitng tai nan khéc nguy hiém.

N6i 161 do tin cay clia mot chi tigt mdy hay mot bo phan may cha yéu 1a noéi
d¢n xdc suat lam viéc binh thuong cda ching. Vidy, véi 1000 14n mé may cé 980
lan mdy 1am viéc binh thudng thi do tin cay duoc ddnh gid bing hée 6 0,98.

D6 tin cdy cha mdy cha yéu phu thudc vao chat luong sit dung; ché tao va
mitc d6 phii hop giita diéu kién Iam viée thuce va diéu kién 1am viéc da k€ dén
khi thi¢t k& n6. Vi vay thiat k&, ché tao va sl dung may 13 nhitng khau r4t
quan trong lién quan chat ché hiu co v6i nhau nhdm nang cao do tin cay.
Vicc tinh todn do tin cay ¢6 thé tham khao cde 14 liéu {8, 9).

3.4 NHUNG NHUNG QUAN DIEM VE TU DONG HOA THIET KE CHI
TIET MAY

3.4.1 Béc diém cia phuong phiap tinh st bén cua chi tiét may

- Ddc diém thit nhat:
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Khaéc véi cdch tinh trong "Sitc bén vdt lidu", & day phai ké ddy da dén céce
yé&u 16 anh hudng khéc nhu: d6 bén mon, do chinh xdc ché tao, dac diém lép
ghép gira cdc chi tiét, v.v...

Do diéu kién 1am viéc cta chi tiét thudng rédt phic tap (cung mét lac ¢
nhiéu yéu 16 anh hudng dén), hinh dang chi ti¢t cling muén hinh mudn veé,
cho neén trong nhiéu trudng hop khong thé tim duge cong thice tinh todn chinh
xdc, ma phai dung cdc cong thite kinh nghiém hoac cac cong thic ¢6 cdc hé
s6 kinh nghiém dé hiéu chinh tinh todn.

- Ddc diém thie hai:

Khac vai cdch tinh trong "Sic bén vat ligu”, & day ngudi ta khong cho sin
vat liéu va hé s6 an toan ma budc ngudi thi€t k&€ phai tu chon lay. Cling vi 1€
dy, bai todn thiét k€ chi tiét mdy 1a bai todn k¥ thuat ¢6 nhiéu 101 giai kha di.
Nhiém vu clia ngudi thiét k€ 1a phai chon duge 11 giai hgp 1y nhét trén co sd
biét phan tich mot cdch khoa hoc va that su kién tri khi tinh todn trong qua
trinh xay dung nhitng phuwrong an khéc nhau.

Dac diém nay ¢6 thé khai quét lai 1a qué trinh tinh todn thiét ké chi tiét
mdy ld qud trinh tinh todn gdn ding ddn (Tinh todn so b (Phép thi) - Tinh
todn kiém nghiém (Sai)) lua chon; so sanh; quyét dinh. Déc trung tiéu bidu
nhét cha viéc tinh bén chi ti&t mdy 12 tinh bén moi. Qua trinh tinh todn thiét
k& phai sitr dung rét nhiéu cong thic kinh nghiém va cdc dit liéu, s¢ li¢u (céc
bang hé s§; cdc todn d6...) thu duge 1t thuc nghiém [6, 9].

3.4.2 Nhimg quan diém vé tinh toan thiét k& chi tiét may

3.4.2.1 Quan diém vé tinh cong nghé cia chi tiét may

Khi thi¢t k€ chi ti€t mdy, phai chi ¥ dén tinh cong nghé cia ching, vi
rang tinh cong nghé ¢6 anh hudng truc ti€p dén tinh kinh & Mgt chi tiét c6
tinh cong nghé cao trong moét diéu kién sdn xudt nhdt dinh phdi la chi tiét dé
ché tao, it 16n thoi gian, ndng luong va nguyén liéu nhdt. N6i cach khac, mot
chi tiét may ¢6 tinh céng nghé cao 1a chi tiét may cho phép ti€n hanh céc loai
cong nghé cén thi€t dé n6 tit ban v& thiét k& ird thanh san phdm thuc voi
phuong cham: "nhanh, nhiéu, 161, re”.

D€ dam bdo chi 1iét ¢6 tinh cong nghé, khi thié k&€ phai chd ¥ dén cic
diém co ban sau:
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- K&t cdu phai phit hop véi diéu kién va quy mo san xuét.

- K& cau phai don gian va hop 1y.

- Cép chinh x4c va d6 nhén duge chon ding muc.

Céc chi tiét mdy chd tao riéng 1¢ xong, phai lap ghép vdi nhau tao thanh
céc chi tiét ghép hay csc cum mdy (b0 phan mdy). Céc chi ti¢t duge lap ghép
v&i nhau bang cdc chi tiél ghép.

D& hop thanh mot mdy, cdc chi 1iét va bd phan mdy duoc lien két véi
nhau. Cé hai loai lién két: lién két dong va lién ket 6 dinh.

- Lién k&t dong 12 lién két cho phép céc chi tiét c6 thé chuyén dong tong
d6i v6i nhau theo mot quy luat nhat dinh. Vi du: 8, banh réng dn khop, v.v...

- Lién két c8 dinh gitta céc chi tiét 12 1am cho cédc chi tiét mdy gan ké&
thanh mot cum duy nhat, khong c6 chuyén dong wong ddi so v6i nhau. Vi du
nhu m&i ghép ren, mé&i ghép then, m&i ghép bing han, v.v...

Tiy theo kha nang ¢6 thé thédo dugc hay khong, lai chia ra mé6i ghép thdo
dugc va khong thao duge.

M4 ghép thao dugc 13 m6i ghép c6 thé thdo 14p nhiéu 1dn ma chi tiét vin
khong bi hong (cdc m6i ghép ren, then, then hoa va tryc dinh hinh thudc loai
nay).

M6i ghép khong thdo dugc nhu m6i ghép dinh tén, han, v.v... Khi thio roi
céc m&i ghép ndy céc chi tiét s& bi pha hong timg phén hay pha hily toan bo.

Tuy chi tiét diing dé ghép khong phai Ia chi ti€l co ban clia mdy, nhung
néu khi thiét k€ khong chu ¥ diing muc ¢6 thé dén dén nhing tdc hai khong Iuong
duoe.

Chi tiéu co ban vé kha nang lam viéc va tinh toan d6i voi chi ti€t may
ghép 1a stic bén.

3.4.2.2. Quan diém vé tiéu chudn héa Chi tiét mdy

Tiéu chufn héa 13 mot van dé c6 § nghia rit quan trong d6i véi vige quan
1y va phat trién kinh t& quéc dan. Bdi vi viéc ing dung tiéu chuén c6 tic dung
"thong nhdt héa, co khi héa, chuyén mén héa va hop dc héa sdn xudt, ndng
cao chdt lwong, bdo ddm tinh Idp ldn va tinh 16 hop ciia sdn phdm, bdo ddm
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si dung hop 1 va tiét kiém nguyén liéu, nhién liéu, rit ngdn thoi gian thiét ké
va san xudt, ndng cao hisu sudt lao dong. gidm gid thanh san sudi . O nude
Vict Nam da c6 hai Nghi dinh vé vén d¢ nay: ND 123-CP va ND 141-HDBT.

Ngay nay viéc (ing dung nhing ticu chudn cla ISO dang trd nén mot van
dé bie xic dbi véi cic nha thiét k€ mdy co khi. Nhimg chi 1iét mdy ¢6 cong
dung chung, ngay nay déu dugc ticu chudn hod. Khi thi¢l k&, can sir dung
triét dé ching.

3.4.2.3. Quan diém thiét ké'161 uu - chdt lugng cuc bo

Trong khi chon vat liéu, nhiéu truong hop phai giai bai todn 161 wu ham
muc tiéu da bién (Multivariable Optimization Problems). Néu goi CR
(CRiterion) 13 ham muc tiéu, khi thiét k€& chi 1i& mdy c6 thé theo céc chi dan
sau day:

+ Khi chi ti&t mdy 1am viéc trong méi trudng an mon, chiu tai va dap.

CR=o0,. K. K, = max (3.3)

Bang 3-1. D¢ bén nitt ran K, cria mot s6 nhém vt ligu thiomg ditng

N° Vit lidu Dang phd hdy | K., MPa. m'™“

1 Thép xéy dung khong hop kim Déo 300,00 + 400,00

2 | Thép xay dung hop kim thap Don 10,00 + 100,00

3 | Hop kim nhom Déo 22,00 + 33,00

4 | Hop kim titan Déo 30,00 = 120,00

5 | Nhom oxyt Dén 3,00+ 530

6 | Thay tinh Don 0,30 + 0,60
Trong d6:

0, =0, = 0, - oK - gidi han chay.
K, - hé s6 cudmg do Ung sudt t6i han (hay do bén nit ran, hay do dai
phé hity [9]).

* “Itich "Diéu I¢ vé Tiéu chudn Viét Nam” do Hoi déng Chinh phil ban hauh. Ha Noi, "KEKT", 1963 - Nghi dinh
123- CP.
« "Diéu Ié vé cong tdc Tiéu chudn héa”.11a Noi. "KIT", 1982 - Ngbj dioh 141 HDBT.
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K., - do chdng an mon cua vat lidu.

Trong bdng 3.1 gidi thicu do bén nift ran K, (hay do dai pha hay) cia
mot sO vat licu.

+ Trong 10 phin Gng hat nhan néu yéu cdu hdp phu notron Xa bé nhét; do
dan nhiét 4 cao nhat, gidi han 1ir bién o, cao nhat va stic chdng an mon ddi
v&i nhién lidu bén trong va nude lam ngudi bén ngoai dng la cao nhét, thi:

. Aeqr K
(R = LCal Peor max (3.4
ta
Qua cdc vi du trén ¢6 thé thay réng trong thiét k& chi 1i¢l médy can thdm
nhudm sau séc quan diém thiét k& 16 wu va thiét k€ theo tiéu chudn chat
luong cuc bo.

3.4.2.4. Quan diém thié1 ké toan dién

- Yéu c4u 4p dung t6i da k¥ thut co-dién it "Mechatronic” vao qua trinh
thidt k& va img dung cong nghé thong tin d€ thiét k& ra nhimg may diéu khién
6 nhir mdy tinh - nhitng mdy CNC (Computer Numerical Control).

_ Cdn tinh dén cdc khia canh tam 1y, dao dic, luat phdp cua xa hoi: chang
han gidm thiéu s¢ lugng ching loai vat ligu dé do chi phi cho kha nang cung
{ng va van chuyén; giam thiéu s6 luong cdc nguyén cong cha quy trinh cong
nghé dé ti& kiém nang luong; tiét kiém thoi gian, nhan lyc... va tang nang
suat lao dong.

- Cén tinh 16i dac diém tam sinh 1y va ban séc van héa dan 16c. Mudn vay
cdn 4p dung nhitng nguyén 1y cla céng thdi hoc (Ergonomy) [12] vao qud
trinh thiét k& may, sao cho cdc cum mdy, cac chi tiét mdy c6 mau sac phd
hop voi tam 1y ngudi sttdung; hinh déng kich thude phQ hop vdi cic chi ticu
vé& nhan tric cla ngudi Viet Nam (ngudi sit dung néi chung), v.v..., dam bdo
an 10an lao dong, quy trong cong cu lao ddng; kich thich hing thd lao dong
va tang nang sudt lao dong va g6p phédn giam thidu bénh nghé nghicp.

Quan diém thiét k¢ toan dién dat ra cho nguoi thiét k& phai nghién ctu,
so sanh nhiéu phuong 4n dé chon ra phuong dn 16t nhat ¢6 thé nham dép (ng
cic chi tiéu kinh t&, x8 hoi.

41



3.4.3 Nhimng nguyén tic tu dong hoa tinh toan thiét k& chi tigt
may

He théng chuong irinh wr dong hod thiét k& (System Automatic Programs
- SAP) 1am viéc theo cic nguyeén tic sau;

Nguyén tdc thir nhat nhét thé hos h¢ théng triét dé.

Céc chi 1iét mdy duoc thiét ke ra dya trén cling mot he théng tisu chudn, cling
hé théng don vi, cling hé théng kiém ira dénh gid va quan Iy chat luong;

Nguyén tdc thi hai: tieu chugn hog cao do.

Céc ti€t mdy da duoc tieu chudn hod dugc sit dung triét dé hinh 3.1.

Nguyén tdc thit ba: chia sé mo6 hinh mau le.

Khi thay d6i mot phan hoac 102n b6 mé hinh chj ti¢t mdy bing mot mo hinh
m6i thi cdc thong tin thude mé hinh mé duge chia sé cho t4t ¢i cc budc: tinh
todn, kiém nghiém, ché tao, san xudt. . K thuat moé phéng duoe sir dung triét dé,
hinh 3.2

Nguyén tdc thi tie. thich tng linh hoat va pht trién licn tuc.

Nguyén tic ndy cho phép rit ngén viéc thiét ké cc chi tigt mdy lién hop. Vi
dy, khi da thiét k& mot buldng hoan chinh, céc chi tiet may lién hop I4p trén no,

nhu dai 6c, vong dém... duge linh hoat thiét k€ theo, sao cho 1p rép thich ing véi
bulong. ..

Nguyén tdc thit ndm: théng nhat théng tin 15i da.

Cau tric dit liew, hay ding hién nay 13 co sd diz liéu dé hoa thusc tink
(Graphic Properties Database), Thong tin vé cic déi tuong thi€t k& phai ciing
chiing loai d€ thuan Igi cho viec thiét k& hudng d6i tong. C4¢ théng tin cf, dur
thira, tring 1ap dugc dao thai tr dong theo mot co ché nhi dinh.

Nguyén tdc thit sdu. tich hop hoan thién khong ngimg.

Viéc thiét k& méi chj rict mdy ddi hoi phai ké thita nhing wu diém co ban cla
nhimg chi tiét ciing loai da ¢6. Vi the ng doi hoi sy tich hop va phat trién khong
ngimg, hinh 3.3,
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Hinh 3.2. Ot6 - Mét trong s6 mé hinh mau
(Trong phan mém MDT c6 khodng I triéu bdn vé mau ddt trong

thu vién thuan lgi cho viéc tw dong hod thiét ké).
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PHAN 1I

TU PONG HOA TINH TOAN NHO SU
TRG GIUP CUA PHAN MEM MAPLE 6

Chuong 4

CHUONG TRINH TY DPONG HOA TiNH TOAN
BO TRUYEN BONG PAI

CAC THONG SO DAU VAO
>nl:=2922:0:=3:T1:=18.42;N1:=5.524;

ni =2922
w.=3

71:=1842
NI .=5.524

4.1 CHON LOAI bAl
> restart; Digits:=4:

Chon loai dai hinh thang loai A ¢6 mit cit thudng cua Lién bang Nga. (4]
Cdc thong s0 cta dai nhu sau:

> Tendai:=["O","A","b","B"];
btt:=[8.5,11,14,19];
bb:={10,13,17,22];
hh:=[6,8,10.5,13.5];
AA:=[4781,138,230];
d11:=[100,150,200,300];
yo:=[2.1,2.8,4,4.8];

E:=100;
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die2:=[100,112,125,140,160,1 80,200,224,250,280,315,355,400,450,500,
560,630,710,800,900,1000];

11:={400,450,500,560,630,710,750,800,900,1000,1120,1 250,1400,1600,1
800,2000,2240,2500,2800,3150,3550,4000};

P0:=[1.17,2.2,4,6.59];
10:=[1320,1700,2240,3750};
w:=[12,15,19,25.5];
ee:=[8,10,12.5,17);
h0:=[2.5,3.3,4.2,5.7};
gmm:={0.061,0.105,0.178,0.3];
Thi tuc x4c dinh cdc thong s6 hinh hoc cta dai
> bien:=1:
"Loai dai";Tendai[bien];
bt:=btt[bien];
b:=bb[bien};
h:=hh[bien]:
A:=AA[bien];
dl:=d11[bien];
yO:=yo[bien];
E:=100;
“Loai dai"
oy
bt =85
b:=10
h=06
A =47
di =100
yo =21
E =100
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4.2 TINH TOAN CAC THONG s& HINH HOC VA KiCH THUGC

Van tdc dai:

» y:=evalf(Pi*d1*n1/60000,5);

v = 15.300

Chon £ =0.02.

> epsilon:=0.02;

Pudng kinh banh dai I6n 1a :

> dsb21:=u*d1/(1-epsilon);

forifrom 1 by 1 t0 20do

if (dsb21=dtc2{i]) then d2:=dtc2[i] fi; ,
if(dsb21>dte2[i])and(dsb2 1 <(dte2fil+dic2{i+1 1)/2) then d2:=dtc21i] fi;

if(dsb21<=dt02[i+1])and(dsb21>=(dtc2[i]+dlc2[i+1])/‘2) then
d2:=dtc2[i+1] fi od;d2:=d2;

g:=.02
dsb21 :=306.1
d2 =315
Ty s truyén thyc t€1a
> utt:=d2/(d1*(1-epsilon));
utt =3.214

Pénh gié sai s0 :
> Delta[ui]:=abs(cvalf((ut-u)/u));
if (Delafuil<.75) then True elif (Delta[ui]>.75) then False fi;
A= 07133
True
A <5%: Chon chiéu dai so b0 khoang cdch truc laa/d2 :=1,5:
> Delta[1]:=3.14%(d] +d2)/2;Delta[2]:=evalf((d2-d1)2/4);al :=1.5%d2;
Chiéu dai dai tinh sd bo duoc la:

> 11:=2*al+Dchta[1]+Delta[2}/al;
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A= 651.6

132 = 11560.
al =472.5
11 =1621.

Theo tiéu chuan chon chiéu dai day dai I{ mm ):

> forifrom 1 by 11021 do

if (11=1(i]) then L:=11{] fi; if(11>11[i])and(11<(ll[i]+ll[i+1 1)/2) then L:=Hi1]

fi;

if(lI<=11['1+1])and(11>:(11[i]+ll[i+1 D/2) then E=11{i+11 fi od;l:=1;
1= 1600

Nghiém s6 vong quay cha dai trong 1s:

> 1:=y/1¥10°(3);
i=9.562

Khoang cach truc theo chiéu dai tiéu chufin

> a:r=((1-Delta[1 ]+sqn((l—Delta[1])"2-8*Dclta[2])))/4;
a =461.7

4.3 KIEM TRA CAC DIEU KIEN GOC OM VA DINH KiCH THUGC
BANH PAI

Kiém tra cdc diu ki¢n :10.55.(d1+d2)th <= a <= 2.(d1+d2)} va {1 < 10}
> if(.55*(dl+d2)+h<a)and(2*(d1+d2)>a)and(i<10)then True else False
end if; ’
True
Go6c 6m o
> "Goc 0m";alpha:=180-57*(d2-d1){a;
if alpha>120 then True else False fi ;
"Goc om”

o= 1535
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frue
Cong sudt cho phép ddi v6i day dai thuong :(Tra bang 4.19 Tap(Il)
> Po:=P0[bien|; Tyso:=N1/Po:
He s6 tai trong dong :
> Kd:=].1;
Cong sudt trén banh chd dong -
> P1:=N1;
He s& ké dén sy anh hudng cha géc Om :
> Calpha:=1-.0025*(180-alpha);
I1é s6 ké dén sy anh huong cta ty s6 truyén :
Cu:=spline([1,1.2,1.6,1.8,2.2,2.4,3],[1,1.07,1.1 1,1.12,1.13,1.135,1.14],u,i

neary,

Heé s6 ké dén sy phan b6 khong déu cla tai trong

> zet:=P1/Po:Cz:=spline({1.2,3,4,5,6],(1 ,.95,.95,.9,9,.85],zet,linear);

Heé s6 ké dén su anh hudng cla chiéu dai dai :
>10:=10[bien];ll:=lﬂ0:Cl:=splinc([.5,.6,.8,1,1.2,1.4,1.6,1.8,2,2.4],[.86,.89,.

95,1,1.04,1.07,1.1,1.13,1.15,1.2],

11,linear};
Po =117
Kd =11
PI1:=5524

Calpha = 9338

Cu =1.140
Cz := 9000
lo .= 1320
Cl.=1.042

X4c dinh s6 dai z:

> z:=round(Tyso*Kd/(Calpha*CI*Cu*Cz));

49



Chiéu rong bédnh dai :
> t:=tt[bien];e:=ee[bien];ho:=hO[bien];
Bé rOng ctia day dai :
> Bi=(z-1)*1+2%e;
=12
€=
ho =25
B =64
Pudng kinh ngoai cda bénh dai :
> da:=d1+2*ho;
da =105.0

4.4 XAC PINH CAC LUC TAC DUNG LEN TRUC VA KIEM BEN
Xéc dinh luc cang ban ddu: '
> qm::qmm[bien];;FV:=qm*V’\2;F0:=780*N1 *Kd/(v¥Calpha*z)+Fv;

gm = 061
Fv.=1428
Fo:=80.63

Luc tdc dung 1én truc

> Fr:=evalf(2*Fo*z*sin(alpha*Pi/360));
Fr:="17850

Lugng hiéu chinh mémen :

> Delta[Tu}:=.12;

Luong hiéu chinh céng sudt :

> Delta[NU]:=107(-4)*Delta[ Tu]*n1;

A:m =12

A, =.03506

NU
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Cong suft cho phép cia mot day dai :
> Cr:=.7;P{chophep]:=(Po*Calpha*Cl+Delta| NU | )*Ct;
Ct=.17

chophep - 8218

Tinh ing suét uén (E=100) :

> sigma[U]:=2*y0/d1*100;

Tinh ing suét kéo :

> sigmal[k]:=Fo/A+Po*1073/(v*bt*2¥h)+sigmal V];
o, =4.200
-0, :=2.770

>rho[m]:=1300;sigmal[ V]:=rho[m]*v*2/10/6;sigma[Max]:=sigma(k ] +sig
mal U};sigmalk]/sigma[U];sigmaly]:=9;zb:=2;upsilon{ul]:=1.8;th:=evalf((sig

maly]/sigma[Max])*11¥10/4*upsilon[ul}/(3600*(v/l)*zb),3);
p,, = 1300
c, =.3043
o, =6970

Max

6595

g, =9
zb =2
v =18

ul ;
th .= 4330.
S6 lan thay dai :
> S[dai}:=evalf(12*12*30*2*8/th,5);
S, =15963
Céc luc trén duoc dang dé€ tinh truc.
K&t thic qué trinh ty dong hoa tinh toan.
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Chuong 5

CHUGNG TRINH TU BONG HOA TiNH TOAN
BO TRUYEN XIiCH

> restart;Digits:=5:

CAC YEU CAU KY THUAT
> nl:=350;
| nl =350

5.1 CHON LOAI XIiCH

Ma tran quan 1y cic hé s6 :

>CongsuatP:=Matrix([[50,200,400,600,800,1000,1200,1600],[ 19,.68,1.2
3,1 68.2.062.42.2.72,3.2,[.35,1.27,2.29,3.13,3.86,4.52,5.06,5.95],[-45,1.61,2
91.3.98.4.9,5.74,6.43,7.551.[.57,2.06,3.72,5.08,6.26,7.34.8. 22.9.65}.{.75,2.7,
4.88.6.67.8.22,9.63,10.8,12.7],{1.41,4.8,8.38,11.4,13.5,15.3,16.9,19.3},13.2,1
1,19,25.?,30.7,34.7,38.3,43.8],[5.83,19.3,32,42,49.3,54.9,6{)],[10.5,34.8,5?.?,
75.7.88.9.99.2,1081,[14.7,43.7,70.6,88.3,101],[22.9,68.1,110,138.157}1):

pp:=(12.7,12.7,12.7,15.875,1 5.875,19.05,25.4,31.75,38.1,44.45,50.8}:

Thu tuc xac dinh n01 :
> for i from 1 by 1 to 7 do
if (n1=CongsuatP[1,i]) then n01:=CongsuatP{1,i] fi;

if(n1>CongsuatP[1,i})and(n] <(CongsuatP[1,i]+CongsuatP[1 J+1D)/2) then
n01:=CongsuatP[1,i] fi;

if(ni<=CongsuatP[1,i+1 Dand(n1>=(CongsuatP{1 i+CongsuatP{1,i+1])/2)
then n01:=CongsuatP[1,i+1] fi od:n01:=n01;
n0l =400

Can cif vao bang 5.4, trang 78, [4] {tap 2) vdi ty s6 truyén cho trudc ta
chon s6 rang dia xich nho va chon so rang dia xich l6n:
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>u:=3;71:=spline([1,2,3,4,5,6],[30,27,25,22,20,25],u,linear);z2:=round(u*
zl);

=25
z{ =120
z2 =100

Kiém tra s& rang dia 16n tir diéu kién han ché do tang budc xich do ban 18
bl mon sau 1 thoi gian 1am viéc (vdi xich con lan Zmax=120):

> if #2<120 then Truc clse False fi;

True

Heé sG s8 rang

> kz:=25/z1;

He s8 sO vong quay:

> kn:=nl/nl;

Coéng suit cén truyén :

> P:=3.5;

H¢ s6 diéu kién boi tron: moi trudng c6 bui, chat lugng boi tron [1-bang
5.7-[4]-tap 1.

> kbt:=1.3: .

¢ s& ch& do l1am viée cha bo truyén: 1am viée 2 ca

> ke:=2; |

H¢ s6 ké dén kha nang diéu chinh ca luc cang xich: 14y 1 trong cdc truc
dia xich diéu chinh dugc:

> kde:=1;

T1¢ 56 ké dén anh hudng cha vi trf bo truyén :

> ko:=1;

He s3 tai trong dong :

> kd:=1.35;

11¢ s6 ké dén anh hudng clia khoang céch truc :
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ni:

54

> ka:=1;

He s6 thanh phan sir dung :

> k:zko*ka*kdc*kc*kbl*kd;Kd:=l.7;
Cong sudt tinh todn ;

> Pr:=P*k*kz¥kn:

kz :=§
kn =1
P=35
kbt =13
ke =2
kde = 1
ko =]
kd =135
ka =]
k:=3510
Kd =17
Pt:=15356

Thi tuc xdc dinh Cong sust cho phép cua xich con lan :
> vitri:=0:

for j from 1 to 8 do

if n0l=CongsuatP[1, Jlthen vitri:=j;break fi od;

if vitri=0 then prini( "n01:-Khong nam trong day tieu chuan,cho lai giatri
i

if vitri<>0 then for i from 2t012do

if Pt<CongsuatP[i,vitri] then
Pchophep:=C0ngsuatP[i,vilri];w:=i;break fiod
f1;



if (Pt>CongsuatP[11,vitri])then print("Khong tim duoc gia tri cua
P{chophep] vi Pt > Pichophep] “){i;

if (vitri<>0)and(Pt<CongsuatP[12,vitri]) then "Cong suat cho phep
:":Pchophep:=Pchophep;"Buoc xich";p:=pp[v1- 1] fi;
"Cong suat cho phep "
Pchophep =19
"Buoc xich”
p =254
Xdc dinh bude xich 16n nhél cho phép:
> if z1>=15 then
pmax:=spline([300,400,500,630,800,900,1 000,1250],150.8,44.45,38.1,31.75,2
5.4,19.05,15.875,12.7],n1 linear) else print("Khong tinh duoc pmax") fi;
pmax = 47.624
Kiém tra budc xich 1én nhal cho phép:
> if (p<pmax)or(p=pmax) then True elsc False end if;
True
Xéc dinh khoéng céch truc so bo:
> asb1:=40%p;
S6 mat xich theo cong thiic (5.12),[4],tap 1 :
> x;=round(2*asbl/p+.5%(z1+22)+(z2-71 YW2*pf(4*asbl *Pir2));
asbl :=1016.0
x =144
Tinh lai khoang céch truc theo cong thitc (5.13):
> asb2:=r0und(evalf(.25*p*(x~.5*(zl+z2)+sqrt((x-.5*(z2+z.l))"2-2*((7,2-
z1)/P1Y"2))));
ash2 = 1015
D& xich khong chiu lyc cang qua 1on, gidm aX di mot luong:
> Deltaa:=0.003*asb2;
Deltaa = 3.045
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Cudi ciing ta dugc:
» a;=round(asb2-Deltaa);
a = 1012
S3 14n va dap iX cta ban 1€ xich rong 1s, theo (5.14)-[4]-tap 1:
> i:=evalf(z1 *n1/(15%x),3);
i=324
Theo bang 5.9-[4]-tap 1, xac dinh [i}:

ichophep:=spline([ 1 2.7.15.875,19.05,25.4,31 .75,38.1 ,A4.45,50.8),[60,50,35,3
0,25,20,15,15 l,p,linear);

Kidm tra diéu kién i<={i} :
> if i<ichophep then True else False fi;
ichophep = 30.000

True

5.2 KIEM NGHIEM XiCH VE DO BEN

Tai trong pha héng QX(N) va khéi lugng 1m xich q(kg) , theo bang

5.2-{4]1apl:

>Q::spline([12.?,15.875,19.05,25.4,31.75],[42,69,105,164,246],p,lincar);
q:=spline([12.’?,15.875,19.05,25.4,31.75],[2.3,3.9,5.9,13.2,18.8],p,1'1near);
0 =163.99

g = 13.200
Van toc(m/s):
» vi=n1*¥z] *(p/1000)/60;
Luc vong Fxu(N):
> Fu=1000%P/v;
Khei luong 1met xich trén ldon vi chiéu réng xich :
>qm:=splinc([12,7,15.875,19.05,25.4,31.?5],[.058,.0?2,.86,.1 14,.145],p.li

near);
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Hé sé van tdc

5 if ve=10 then kv:=1 else kvi=1+gm*v/P fi;



Bé rong xich :

> Bu=250%PHrkv/(pHvA(2/3));

Tra bang 5.3 tap 1 ,xic dinh lai gis tri cua B:
> if(p<=31.75)and(p>=12.7)then

if p=12.7 then BB:=[22.5,28.5,34.5,40.5] elif p=15.875 then
BB:=[30,38,46,54] clif p=19.05 then BB:=[45,57,69,81] elif p=25.4 then
BB:=[57,75,93,104] elif p=31.75 then BB:=[75,93,111,129] fi:

forifrom1to 3do

if Bi<BB{1] then B:=BB[1] clif Bt=BBJi] then B:=BBJ[i] ¢lif Bt>BBJ[i] then
B:=BB[i+1] elif Bt>BB[3] then B:=BB[3] else prit("Khong tim duoc gia tri cua
B")}fi od:B:=B,"mm”" fi;

if p>31.75 then B:=spline
([38.1,44.45,50.8],[35.46,37.19,45.21),p,linear)fi;

v =29633
Fr=1181.1
gm = 11400
kv =1
Bt :=58.608
B =175 "mm"
Lyc cédng do trong lugng nhanh xich bi dong sinh ra FOX(N):
He¢ s6 phu thudc do vong f cia xich (b truyén nghiéng géc dudi 40 do) :
> kfi=4;
> F0:=9.81*k*q*a/1000;
kf =4
FO =52419
Luc cang do luc li tAm sinh ra FvX(N):
> Fvi=q*vA2,
Fv:=11591

Hé s6 an toan theo cong thire (5.15)-{4]-tap 1:
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> s;=evalf(1000*QAKd*Fi+F0+1+v),2);
s =062
"Tra theo bang 5.10-{4]-tap 1,d€ xdc dinh hé s6 an toan cho phép :

>schophepl 12.7]:=spline([ 50,200,400,600,800,1000,1200,1600],[ 7,7.8,8.
5.9.3,10.2,11,11.7,13.2},nl,linear):

schophep[15.875]:=spline([ 50,200,400,600,800,1000,1200,16001,[ 7,7.8,8
.5,9.3,10.2,11,11.7,13.2],nl linear):

schophep| 19.05]:=spline([ 50,200,400,600,800,1000,1200,1600],{ 7,8.2,9.
3,10.3,11.7,12.9,14,16.3] 01 lincar):

schophep[25.4]:=splinc(} 50,200,400,600,800,1000,1200,1600],[7,8.2,9.3,
10.3,11.7,12.9,14,16.3],n1 lincar):

schophep[31.75]:=spline([ 50,200,400,600,800,1000,1200],[7,8.5,10.2,13.
2,14.8,16.3,19.5},n1 linear):

schophep[38.1]:=spline([ 50,200,400,600,800,1000,1200],{ 7,8.5,10.2,13.2
,14.8,16.3,19.5],n1 linear):

schophep[44.45]:=spline([50,200,400,600,800],[7,9.3,11.7,14,16.3],n1 lin
ear):

schophep[ 50.8]:=spline([ 50,200,400,600,8001,{7,9.3,11.7,14,16.3],n1 line
ar);

schophep:=schophep|pl;

schophep .= 9.0250
Kiém tra cac didu kién :
> if s>schophep then True else False fi;

True

5.3 TINH CAC THONG SO HINH HOCPIA XiCH
Céc théng s hinh hoc x4c dinh theo bang 13.4-[4]-tap 2:
- Duong kinh vong chia (mm):
> dL:=evalf(p/sin(Pi/z1));
d2:=evalf(p/sin(Pi/z2));
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Dudng kinh vong dinh rang(mm):

> dal:=p*eval{((.5+1 tan(Pi/z])));

da2:=p*evalf((.5+] /tan(Pi/z2)));

Dudng kinh con lan xich, theo bang 5.2-[4]-1ap I:

> dl:=spline([12.7,15.875,19.05,25.4,31.75,38.1 ,44.45,50.8],
[8.51,10.16,1 1.91,15.88,19.05,22.23,25.7,28.58],p linear);

Ban kinh day:

r:=.5025*d1+.05;

- Pudmg kinh véng diy rang:

> dfl:=d1-2*r;

df2:=d2-2%r;
dl :=162.37
d2 = 808.63
dal :=173.07
da2 = 82095
dl = 15880

r = 8.0297

dff '=146.31
ar2 .=79257

Theo bang 5.2-[4]-tap 1:

>h:=spline([12.7,15.875,19.05,25.4,3] .75,38.1,44.45,50.81,(11.8,14.8,18.
2,24.2,30.2,36.2,42.4,48.3],p.linear);

b:=spline([l2.7,15.875,19.05,25.4.31.75,38.1,44.45,50.8],[21 24,3338 46
,38,62,72],p,linear);
h=24200
b :=38.000
Kiém nghiém d6 bén 1iép xdc cla dia xich theo (5.18)-[4]-tap 1,iing sudt
1i€p xiic trén mat rang dia xich:(MPa)
He s6 anh hudéng cia sé6 rang dia xich kir):

>krl:=spline([15,20,30,40,50,60],[.59, 48,.36,.29,.24, 22 l,z1 lincar);
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kr2:=spline([l5,20,30,4(),50,6()],[‘59,.48,.36,.29,.24,.22],2?.,linear);
Mo dun dan hoi(MPa):

> F:=2.1e5; -

Theo bang 5.12-[4}-tap 1, dién tich chi€u cia ban 1€(mm?2):

>A:=spline([12.7,15.875,19.05,25.4,31 .75,38.1,44.45,50.8],[39.6,51.5,10
6,180,262,395,473,645],p,linear);

Luc va dap trén m=1 day xich: (N)

> Fvdl:=13e-7*n1¥p"3;

n2:=nlju:

Fvd2:=13e-7*n2*p"3;

> sigma[H1 |:=.47*sqrt(kr1 P Kd+Fvd ¥E/(A¥kd));
sigma[II2]:=.47*sqrt(kr2*(Fl*Kd+P‘vd2)*E/(A*kd)):

kri = 48000
kr2 = .14000
E = 210000

A =17999
Fvdl :=7.4560
Fvd2 =1.4912
c,, =429.75
c,, =231.75

5.4 XAC PINH LUC TAC DUNG LEN TRUC

Theo cong thic (5.20)-[4]-14p 1, tinh duge FrX(N), voi kx 1a hé s6 k& dén
wrong luong xich: trudng hop bo truyén nghiéng mot g6¢ nho hon 40 do:
> kX:=1.15;Fr:=kX*F;

kX =115
Fr =13383
Céc luc trén s& dugc dung dé tinh todn truc va chon 6.

K& thiic qua trinh tu déng hod tinh todn.
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Chuong 6

CHUGONG TRINH TU BONG HOA TiNH TOAN
BANH RANG TRU

> restart; Digits:=5:

CAC YEU CAU KY THUAT :
S6 ngay trong thang:
> ngay:=30:
Vin (8¢ bang tai(m/s):
> Vi=2.5:
S6 ca trong ngay:
> ca=2:
Pudmg kinh tang quay(mm):
> d:=200:
S6 gity 1 ca:
> g:=8:
S6 nam sur dung:

> Nam:=12:

6.1 CHON BONG cO
Cac théng so dau vao:
Cong sudt bang tai :
> Pi=4.5:

Hiéu suat bo truyén dai :
> claDD:=.95:
Hiéu suat 6 lan :

> ctaol:=.99:



Hi¢u suét bo truyén TV hodcBR :

> etatvbr:=.8:

Hicu suat khép ndi :

> etakn:=.99:

Hiéu sudt cha toan bd bo truyén :

> ctahl::evalf(etaD*etalvbr*elaol’\4*elakn"\2,2);
etaht =72

Tinh ton cc thong s8 :

> Pt1:=P:Pt12:=.8*P1l:

Plv:=sqri((Pt1*Pt1* S5*+PIR2*Pr2* S*0)/(5* .5

Pdidc:=Plv/ctaht:

niv:=round((60000* V)/(Pi*d));

if nlv>=25 then uchon:=iquo(3000,nlv) else uchon:=iquo(1500,nlv) end if;

nsb:=nlv*uchon;

nlv =239
uchon =12
nsb = 2868

Ma tran quan Iy cac so lién cac dong co thudng dung:

>A:=Matrix([["4AAS6B4Y3",0.18,1 370,0.64,64],1 "AAAG63B4Y3",0.37,1
365,0.69,68],["4A71B4Y3",O.75,1 370,0.73,72],["4A80B4Y3",1 .5,1400,0.83,7
7],["4A10034Y3",3.0,1420,0.83,82],["4A1 12M4Y3",5.5,1425,0.85,85.5],[ "4
A13254Y3",7.5,1455,0.86,87.5],["4Al 32M4Y3",11,1458,0.87,87.5],["4Al 60
S4Y3",15,1460,0.88,89]]):B:=Matrix([["4AA56A2Y3",0.18,2760,0.76,66],["
4AA63A2Y3",0-37,2750,0.86,?0],["4A71 A2Y3",0.75,2840,0.87,77],[ "4A80
A2Y3",1.5,2850,0.85,81 ],["4A90L2Y3",3.0,2838,0.88,84.5],["4A100L2Y3",
5.5,2880,0.91,87.5],["4Al 12M2Y3".7.5,2922,0.88,87.5],["4Al 32M2Y3°,11,
2907,0.9,881,['4A16082Y3",1 5,2930,0.91,88.5]1D:

Thu tuc hya chon loai dong co':

> if (nsb>=1370)and(nsb<=1 500) then
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forifrom1to9byldo

if(Pdide>Ali,2])and(Pdtde<=A[i+1,2]|)then
Tendongco:=A[i+1,1]:Pdmdc:=A[i+1,2]:ndc:=Afi+1,3):cos(rho):=A[i+1,4]:ct
ar=Ali+1,5]

end if:

if(Pdtdc=A([1,2])then
Tendongco:=Ali,1}:Pdmdc:=Ali,2):ndc:=Ali,3]:cos(tho):=Al[1,4]:eta:=A[1,5]

end if:

end do:

end if:

if (nsb>=1500)and(nsb<=3000) then

forifrom 1109 by | do

if(Pdidc>Bl[i,2])and(Pdidc<=B[i+1,2])then
Tendongco:=B{i+1,11:Pdmdc:=B[i+1,2]:ndc:=B[i+1,3]:cos(rtho):=B[i+1 ,4]:eta
=Bli+1,5]/100

end if:
if(Pdtdc=B}i,2]then

Tendongco:=B[1,1 }:Pdmdc:=Bli,2 }:ndc:=Bli,3]:cos(rho):=B[i,4]:eta:=Bfi,5]/10
0

end if:

end do:

end if:

Th tuc in ra man hinh cic théng sé vé déng ding duroc chon :

> "TEN DONG CO : ";Tendongco;"CONG SUAT DINII MUC :
*Pdmdc;"SO VONG QUAY : " ;ndc;"HE SO CONG SUAT "
;cos(rho);"HIEU SUAT : "evalf(eta) ;

"TEN DONG CO .
"4A112M2Y3"
"CONG SUAT DINH MUC :
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7.5
"SO VONG QUAY -
2922
"HE SO CONG SUAT -
.88
"HIEU SUAT :
87500
Kiém tra diéu kien mé my va qua tai:
Ap dung c6ng thiic:
> Tdmdc::evalf(9550*Pdmdc/ndc,3);
Tdmdc =245
Mé men mé may:(Nm)
> Tmm:=1 .4*Tdmdc;Tmax::2.2*Tdmdc;Tmin:=O.5*Tdmdc;

Tmm = 3430
Tmax =53.90
Tmin =12 25

Mo men cho phép cita dong co khong déng bo 3 pha (Nm):
Tep:=evalf(.81] *Tmax,3);

Iep =437
Moémen can(Nm):
> Tcan::evalf(9550*Plv/(ndc*ctahl),3);

fean =18 4
Moémen qua tai(Nm):
> Tmaxqt:=1.4*Tcan;

Imaxqt =25 76

Kiém tra dong co di chon ¢6 théa man cac dieu kién lam viéc ciia hé
thong:

64



>i1'(Pdtdc<Pdmdc)and(Tmm>Tcan)and(Tmaxqt<Tcp)1hen print("Dong co
vua chon thoa man cac dieu kien™) else print("Dong co vua chon khong thoa
man cac dieu kien")fi1;

"Dong co vua chon thoa man cac dieu kien

6.2 PHAN PHOI TY SO TRUYEN

Ty so .truyén ciia hé dan dong :ut:
> ut:=evalf(ndc/nlv,3);

ur =122
Ty sé truyén cita bo truyén banh rang con - ufbr:
> ubri=5;

ubr =5

Ty s6 truyén ciia bo truyen dai - u[D]:
> uD:=evalf(ut/ubr,3);

ulD =244
X4c dinh cong suat cac truc:P3,P2,PI{KW):

P3:=evalf(Plv/(elakn*etaol),3);P2:=evalf(P3/etatvbrictaol).3).P1:=evalf(
P2/(etald*etaol),3);

P3.=415
P2=524
PI=558

S6 vong quay ciia cic truc nl,n2,n3,n4 (vong/phat);

% nl:=ndc:n2:=n1/uD;n3:=n2/ubr;

nt =2922
n2 =11975
n3 =23950

Moémen trén cac truc T1, T2, T3 (N.m):
> T1:=9.55¢3*P1/nl;
T2:=9.55e3*P2/n2;
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T3:=9.55¢3*P3/n3;

Tl -=18237
T2 -=41.789
73 = 16548

6.3 THIET KE BO TRUYEN DAl

Chon loai dai hinh thang loai O,A,b,B ¢6 mat cét thuimg ciia Lién bang
Nga. C4c thong s6 cia dai nhu sau:

> Tendai:=["0","A","b","B"],

bt1:={8.5,11,14,19];

bb:={10,13,17,22];

hh:=[6,8,10.5,13.5];

AA:=[47,81,138,230];

di1:=[100,150,200,3001,

yo:=[2.1,2.8,4,4.8];

E:=100;

dic2:=[100,112,125,140,160,180,200,224,250,280,315,355.400,450,500,
560,630,710,800,900,1000];

11:=[400,450,500,560,630,71 0,750,800,900,1000,1120,1250,1400,1600,1
800,2000,2240,2500,2800,3150,3550,4000];

P0:=[1.17,2.2,4,6.59];
loo:=[1320,1700,2240,3750];
(0:=[12,15,19,25.5;
ee:={8,10,12.5,17};
h0:=[2.5,3.3,4.2,5.7];
qmm:=[0.061,0. 105,0.178,0.3];
Tendai = ["0", "A", "b", "B"]
btt - =[8.5, 11,14, 19]

bb =110, 13,17,22]



hh =[6,8,105,13.5]

AA =[47,81,138,230]
d11 =1100, 150, 200, 300]
yo =[2.1,28,4,48]

E =100

drc2-=[10Q 112 125 14Q 160 180 204 224 250 280 315 355 400 45Q 504 560,
630 71Q 804 900 100(4

I = [400, 450, 500, 560, 630, 710, 750, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800,
2000, 2240, 2500, 2800, 3150, 3550, 4000]

PO =[1.17,22,4,659]
loo = [1320, 1700, 2240, 3750]
1it:=112,15,19,25.5]
ee = [8,10,12.5,17]
h0 =125,33,42,57]
gmm = [.061, 105, .178, 3]
Thit tuc x4c dinh cic thong s6 hinh hoc cua dai :
> bien:=1:
"Loai dai";Tendai[bien];
bt:=btt[bien];
b:=bb[bien];
h:=hhfbien];
A:=AA[bien];
d1:=d11[bien}];
yO:=yo[bien];
E:=100;
"Loai dat”
"o
bt =85
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b:=10

h =
A=47
di =100
yo =21
E =100
Van toc dai:
> y:=evalf(Pi*d 1 *n1/60000,3);
v:=153

Chon & =0.02.

> epsilon:=0.02;

Pudng kinh banh dai lén 1a :

> dsb21:=uD*d1/(1-cpsilon);

forifrom 1 by 11020 do

if(dsb21=dtc2[i])thend2:=dtc2[i]fi;
if(dsb21>dtc2[iPand(dsb21<(dic2 [i]+dtc2[i+1])/2)then d2:=dic2[i] fi;

if(dsb21<=dtc2[i+1])and(dsb21>=(dtc2[i j+dtc2{i+1])/2)then
d2:=dic2[i+1] fi od;d2:=d2;

g =.02
dsb21 =248 98
d2 =250

Ty so truyen thuc t€1a :
> utt:=evalf(d2/(d1*(1-epsilon)),3);
utt =255

Dénh gia sai s6 :
> Delta[ui}:=abs(evalf{(utt-uD)/ub,3));
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if (Delta[ui]<.05) then print("Sai so chap nhan duoc vi Deltaui]<5(%)")
elif (Deha[ui]>.05) then print("Sai so khong chap nhan duoc vi
Deltalui]>5(%)") 11;
A = .045]

"Sai so chap nhan duoc vi Delta[ui}<5(%})

A <5%: Chon chiéu dai so b6 khodng céich truc 1aa/d2:=1,5:
»Delta[1]:=3.14*(d1+d2)/2; Delta[2]:=evalf((d2-d1)*2/4);a1:=1.5*d2;
Chiéu dai dai tinh so bé duoc la:
> 11:=2*%al+Delta[1]+Delta[2]}/al;

A, = 549.50
A, = 5625.

al :=375.0
{1:=13145
Theo tiéu chuanTCVN- 3605-81 chon chiéu dai day dai I mm }:
> forifrom 1 by 1 1021 do
it (11=11[i]) then L=1[i];ve:=i fi; ifQ1>1[iDand(11<(Ufi]+11[i+1])/2) then
L=[i];vt:=i fi;
if(11<=11[i+1 Dand(11>=(lI[i+11{i+1])/2) then L:=11[i+1]; viz=i+1 fi odl:=];
/:=1250
Nghiém sé vong quay cua dai trong 1s:
> 1=v 1 10/A(3);
vt:=vt:while i>10 do L=Il[vt];vt:=vt+1;i:=v/1¥10(3) od:i[tinhlai [:=1;1:=];
if(i[tinhlai]<10)then True else False f1;
i=12.240
i =9 5625

fmhlai
I:=1600

True
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Khoang cach truc theo chiéu dai tiéu chuin
> a:=((1-Delta[ 1 J+sqri((1-Delta[ 1])*2-8*Delta[2])))/4;
a =519.84

Kiém tra cac diéu kién :{0.55.(d1+d2)+h <= a <= 2.(d1+d2)} :

> if(.55*(d1+d2)}+h<a)and(2*(d1+d2)>a)then print("Khoang cach truc
thoa man dieu kien") else print("Khoang cach truc khong thoa man dieu
kien")fi;

"Khoang cach truc thoa man dieu kien
Gécém o
> "Goc om";alpha:=180-57*(d2-d1)/a;

if alpha>120 then print("Goc om thoa man dieu kien alpha>120") else
print("Goc¢ om khong thoa man dieu kien alpha>120")i;

"Goc om"

o = 163.55

"Goc om thoa man dieu kien alpha>120

Céng sudt cho phép doi véi day dai thudng :(4], Tap 1, (Tra bang 4.19)
> Po:=P0[bien]; Tyso:=P1/Po:

Hé s6 tai trong dong :
> Kdd:=1.1;

Cong suit trén banh chi dong :
> P1:=P1;
Hé so ké dén sur Anh hudng cia goc 6m :

> Calpha:=1-.0025*(180-alpha);

Heé s6 ké dén su anh huong cia ty s6 truyén :

>Cu:=spline([1,1.2,1.6,1.8,2.2,2.4,3],[1,1.07,1.11,1.12,1.13,1.135,1.14],mt
t,lineary;

He so ké dén su phan bé khong déu ciia tai trong :
>zet:=P1/Po:Cz:=spline([1,2,3,4,5,6],{1,.95,.95,.9,.9,.85],zet, linear);
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Hé s6 ké dén su anh hudng ciia chién dai dai :

>10:=100[bien];lf:=l/10:Cl:=spline([.5,.6,.8,1 ,1.2,1.4,1.6,1.8,2,2.4],[.86,.89,
.95,1,1.04,1.07,1.1,1.13,1.15,1.2],

It,linear);
Po =117
Kdd =1.1
P1:=558
Calpha .= 95888
lo :=1320
Xéc dinh s§ dai z:

> z:=round(Tyso*Kdd/(Calpha*Cl*Cu*Cz));

z= round(5.4711 m)

Chiéu roéng binh dai :
> t:=tt[bien];e:=ee[bien];ho:=h0[bien];
Bé rong cua day dai:
> Bi=(z-1)*t+2%¢;
=12
e =8
ho =25

B=12 round(SA’?ll m)+ 4

Pudmg kinh ngoai clia bénh dai :
> da:=d1+2%ho;
da = 105.0
Xic dinh lye cang ban dau:
>gm:=qmm{bien];;Fvi=qm*v*2;Fo:=780*P1*Kdd/(v*Calpha*z)+Fv,
gm = .061
Fv:=14.279
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o= 32634 1 +14 279

1
I'OUI'IC('SA?I 1 m]
Xéc dinh lyc tac dung Ién truc:
> Fr:=evalf(2*Fo*z*sin(alpha*Pi/360});

1 1
1 +14.279 IOUH[{S,4?1 lm]
CiCu(Cz

Fr.=19794| 326.34
roun{5.4?11

Luong hiéu chinh momen :

> Delta[Tu]:=.12;

Lagng hiéu chinh cong sudt :

> Delta|[NUJ:=evalf(10M-4)*Deltal Tu]*n1,3);
A, =12

Ay, = 0350

Coéng sudt cho phép cua mot day dai :
> Ct:=.7;P[chophep):=evalf({(Po*Calpha*Cl+Delta| NU]y*Ct,3);
Ct =17

P " =.784 Cl+ 0245
chophep

Tinh tng suit uén (E=100) :
> sigmal[U]:=2*y0/d1*100;
Tinh iing suat kéo :
>rho[M]:=1300;sigmaV:=rho[ M]*v*2/1076;sigmalk]:=Fo/A+Po*10"3/(v
*hi*2*h)+sigmaV;
g, =4.2000

P, = 1300

sigmal = 30432

1
5, = 6.9434 +1.3578

1
l'OUI]d(S,4?1 1 m]
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>sigma[ Max]:=sigmajk [+sigmafU];sigmaly|:=9;zb:=2;upsilon[ul]:=1.8;t
h:=evalf((sigmal y]/sigma[Max ])*1 1 *10*4*upsilon[ul]/(3600*(v/1)*zb),3);
1

Crfax 6.9434 1' + 55578
round[5.471 1 m]
o =9
¥
zh =
v, 1.8
13 1
th = 82010 m
1
6.94 +5.56

1
r0und[5.4?1 1 mj

S6 1an thay dai :
> S[dai]:=evalf(12*12*30%2*8/th,5),
11

S, = 84292 108 6.94 ! +5.56

da 1
round{SA?l 1 m]

6.4 THIET KE BO TRUYEN BANH RANG TRU |
Dic diém trong 1ai: va dap nhe, bo truyén quay 2 chiéu.

loai banh rang : BR tru rang thang hoac BR tru ring nghiéng :
> BR:=thang;
G6c an Khép alpha :=20 (46}
> alpha:=20*Pi/180;
BR = thang

o=in
-9

Chon trudce goc nghiéng beta=15 dé :

> if BR=nghieng then beta:=15%Pi/180 elif BR=thang then beta:=0 fi;
f:=0
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So d6 phan bé tai trong :
> sodo:=3:
Céc chi tiéu Co tinh cha vt liéu ché tao binh rang :

> Tenvlieu:=["Thep 40-t0i cai thien","Thep 45-thuong hoa","Thep 45-toi

cai thien(8<=100)","Thep 45-10i cai thien{S<=60)","Thep 50-thuong
hoa","Thep 50-toi cai thien","Thep 40X-toi cai thien(S<=100)","Thep 40X-toi
cai thien(S<=60)","Thep 45X-toi cai thien(S<=100)","Thep 45X-10i cai
thien(100<S<=300)"1:
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Dran:=[200,190,220,250,210,240,245,270 ,260,235]:
ghbkeo:=[40,45,40,45,40,55,28,35,38,40]:
klrieng:=[8.5,8.2,8.65,8.5,8.4,8.4,8.8,8.54,8.4,8.5]:
ghtle:=[20,20,17,17,20,20,8.5,10,30,15]:
ghbxoan:=[20,18,16,12,12,13.5,7.5,12,4.1,8]:
ghbuon:=[58,30,35,55,50,52,55,70,60,46]:
ddphuy:=[10,11,12,10,8,7,9,6,4,4.5]:
ghmoi:=0.5*ghbkeo+.4*ghbuon:
dgia:=[6.75,7,9,10,7.5,10,7.5,10,9,27.5]:
ghchay:=[400,340,450,580,350,530,550,700,650,500]:
ghben:=[700,600,750,850,640,850,950,850,7500,700]:
modullE:=2.1e7:

Xay dumg cac ham muc tiéu :

> forifrom 1 by 1to 10 do
Renhat[i]:=evalf{ghtle[i]/klrieng[i]*dgia[i])):
Nnhat[i]:=evalf{ghtle[i]/klrieng[i]):
Dbmitnhat[i]:=evalf(ghmoi[i])/klIrieng[i]):
Dbtutnhat[i]:=evalf(ghbuon[i]*2/3)/klrieng[i]):
Dbtxtnhat[i]:=evalf(ghbxoan[i]*(2/3)/klIrieng{i]):
Dcrtnhat[i}:=evalf(modull E/klIrieng[i]):
Dvdrtnhat[i]:=evalf(ghtle{i]*2/(modullE*klrieng[i])):
Knltvntnhat[i]:=evalf{ddphuyl[i]/dgia[i]):od:



Thii tuc chon vat liéu toi uu :

> forifrom 1 by 1 to 10 do

M[1,il:=Renhat[i]:M[2,i]:=Nnhat[i}:M[3,i] :=Dbminhat(i]:M[4,i}:=Dbtuin
hat[i]:M[S,i]:=Dbtxtnhat[i]:M[6,i]:=Dcrtnhat[i]:M[?,i]:=Dvdrmhal[i]:M[S,i]:=
Knltvntnhat[1]:0d:

M:=evalf(matrix(8,10,[seq(M[1.i],i=1.. 10),seq(M[2,i],i=1..10),seq(M[3,i]
,i=1..10),seq(M[4,i],i=1..10),seq(M[5,i],i=1..10),seq(M[6,1],i=1.. 10),seq(M[7,
i],i=1..10),seq(M[8,1}],i=1..10)]),2);

forifrom 1 by 1t 8 do

Jmax|i]:=1:

for j from 2 by 1 to 10 do

if M[i,Jmax[i]]<=M[i,j] then Jmax[i}:=] fi:

od:od:

K:=[1,2,3,4,5,6,7,8,9,10}:dem:=[0,0,0,0,0,0,0,0,0,0]:

forifrom 1 by 1to 10do

for j from 1 by 1 t0 10 do

if Jmax[i}=K[j] then dem(j]:=dem([j]+1 fi od od:

nho := I'm:=demf1]:

for i from 1 by 1 to 10 do if(m<=dem[i]} then m:=dem[i]:nho:=i fi od,

sigmab]l:=ghben[nho]:sigmach1:=ghchay[nho] :sigmab2:=ghben|nho-
1):sigmach2:=ghchay[nho-1]:HBbrl :=Dran[nho]:HBbr2:=Dran[nho-1]:

TenvatlieuBR L dachon:=Tenviieu{nho];

TenvatlieuBR2dachon:=Tenvlieu[nho-1];
M=
[35,35,.22,.20,32,.24,.13,.12, .40, 064 ]
(24 ,24 ,20 ,20,24,24,97,12,36,18]
[51,42 ,39,52 ,48 ,58 .41, 53,51 ,45]
(18,12 ,12,17,16,17,16,20,18,15]
[.87,.84,.73,.62, 62, 67,.44, .61, .30, 47)
(25107, 26107, 24107, 25107, 25107, 25107, 24107, 25107, 2510,
25107)
[2210°, 2310, .1610°,.16 107, 2310°, 2310°, 3910°, 56 10°, 51 107
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131077
(1.5,16,13,1.,11,.70,12, 60, 44, 16]

TenvatlieuBR Idachon = "Thep 45X-toi cai thien(S<=100)"
TenvatlieuBR2dachon = "Thep 40X-toi cai thien($<=60)"
Sigma(Hlim] va sigma[Flim] la cdc tng suat 1iép xuic va uén cho phép
tng véi s6 chu ky co s&. Theo bang 6.2 [3]-T1:
> sigmaHliml:=2*HBbrl+70;sigmaﬂiml:=1.8*HBbr1;
sigmalIlim2:=2*}-IBbr2+'?0;sigmaHim2:=1 .8*HBbr2;
sigmaHlim{ := 590
sigmaflimi = 468.0
sigmaHlim2 = 610
sigmaFilim2 = 486.0
m[H1] va m[F1] -Bac cla dudng cong moi khi thir vé ti€p xdc va udn, do
HB[br]<350 ,[4], Tap 1,u91.nén:
mH:=6;:mF:=6;
Cac hé s6 an toan, theo [4] - tap 1 bang 6.2;
> sH:=1.1;sF:=1.75;
K[FC): H¢ s6 x¢t dén anh hudng dat tai, do tai trong hai phia va do
HB[)<350, [3] Tap 1,tr%1,nén :
> KFC:=.7;
N[FOJ- s6 chu k¥ thay d&i ing sudt ¢ s& khi thix vé udn (vdi tat cé céc
loai thép):
NFO1:=4*1006;NFO2:=NFO1;
c-s6 1an an khép trong mot vong quay:
cbrl:=2:cbr2:=cbrl;
nbrl - s6 vong quay BR1 ,nbr2 - s6 vong quay BR2
t[i] - tong sé gid lam viéc & che do i.

nbrl:=n2:nbr2:=n3;tl :=12*Nafn*ngay*ca*g/2;l2:=ll;
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mH =6

mF =6

sH =11
sl =175
KiFC =17

NFQ1 = 4000000
NFQO2 = 4000000

chri =2
chr2 =2 -
nbri = 11975
nbr2 =239.50
t1 :=34560
t2 = 34560

Thong thudng chon Z[R1.Z[V].K[XH]=1; Y[RLY[S].K[XF}=1 :
» ZR:=1:Zv:=1;:KxIl:=1;YR:=1;YS:=1;KxI":=1;; Tbr1:=80000;
ZR =1
Zy =1
KxH =1
YR:=1
¥S =1
KxF =1
Tbrl = 80000
N[LIO]: s8 chu k¥ thay déi ing sut co s& khi thir vé ti€p xic [4}.Tap 1,
cong thie (6.5):
> NHO1:=30%(HBbr1)A2.4;NHO2:=30*(1iBbr2)*2.4;
NHOI = 18752 10°
NHO2 = 20530 10°

17



N[HE] va N{FE]- s chu k¥ thay ddi dng suét tuong duong:(4],Tap 1,
cong thic (6.8):

>NHE1:=60%cbr]*nbr1*(1*t! +.873*12);NFE1:=60*cbrl *nbrl *(1*11+.87
mF*12);

NHE2:=60*cbr2*nbr2*(1*t l+.3"‘3*'[2)',NFEZ:=60*Cbr2*nbr2*(l *1+.80
mE*2);

NHEI = 75090 10°
NFE] = 62682 10°
NHE2 = 15018 10¥°

NFE2 = 12536 10"
Kiém tra diéu kién va thay gia tri (néu can):

-if NHE1>NHOL1 then print("Do NHE1>NHO1 nen thay
NHE1=NHO1");NHE1:=NHO1; KK1.1:=1 else print("Khong can") fi;

if NFE1>NFOI then print("Do NFE1>NFO1 nen thay
NFE1=NFO1");NFE1:=NFO1; KFL1:=1 else print("Khong can”) f1;

if NHE2>NHO?2 then print("Do NHE2>NHO2 nen thay
NHE2=NHO2");NHE2:=NHO2; KKL2:=1 else print("Khong can”) f1;

if NFE2>NFO2 then print("Do NFE2>NFO?2 nen thay
NEE2=NF02");NFE2:=NFO2; KFL2:=1 else print("Khong can’") fi;

"Do NHE1>NHO1 nen thay NHE1=NHOI

NHE] = 18752 10°

KKL1 =1

"Do NFE1>NFO1 nen thay NFEI1=NFO1"

NFE1 := 4000000

KFLI =1

"Do NHE2>NHO2 nen thay NHE2=NHO2

NHE? = 20530 10°

KKI1.2 =1

"Do NFE2>NFO2 nen thay NEE2=NF02"
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NFE2 = 4000000

KFL2 =1

Tinh lai K{HL] va K[FL]: hé s6 tuéi tho:[4], tapl, cong thirc(6.3), (6.4):
> KHL1:=(NHO1/NHEDA(1/mH);KFL1:=(NFO1/NFE1 )M 1/mE);
KIIL2:=(NHO2/NHE2*(1/mH);KFL2:=(NFO2/NFE2)*(1/mF);

KHLI =1.
KFLl =1
KHL2 = 1.
KFL2 =1

Vay theo céc cong thitc (6.1a) va (6.1b) cdc ting suat cho phép tinh nhu
sau:

>sigmaHcpl :=sigmaHlim1*KHL1/sH;sigmaFcpl:=sigmallim 1 *KFC*K
FL1/sk;

sigmaHcp2:=sigmaHlim2*KHL2/sH;sigmaFcp2:=sigmaklim2*KFC*KF
1.2/sF;

sigmalficpl = 536.36
sigmafcpl .= 187.20
sigmaHcp2 = 554.55
sigmaFcp2 = 194.40
Vay img snét tiép xiic cho phép la:
> sigmalicp:=(sigmaHcpl+sigmaHcp2)/2;
sigmaHcp := 545.46
Kiém tra diéu kién déi véi banh tru nghiéng:
>ifBR=nghiengthenif sigmalicp<1.25*min(sigmaHcpi,sigmaticp2) then
True clse False fi;fi; _
Theo céc cong thitc (6.13)[4] —1ap 1, tng sudt ti€p xdc cho phép khi qua tai:

sigmaH 1max:=2.8*sigmach1;sigmalI2max:=2.8*sigmach2;

sigmaH Imax = 1820.0
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sigmaH2max = 1960.0

Theo cac cong thife (6.13){4] — tap 1, img suat tiép xuc cho phép khi
qua tai:

sigmaHlmax::2.8*sigmachl;sigmaI-IZmax:=2.S*SigmachZ;

sigmaH Imax = 1820.0

sigmaH2max = 1960.0
Theo cac cong thitc (6.14)[4]- tap 1, img suat uén cho phép khi qua tai:
sigmaFlmax::S*sigmachl;sigmal*'Zmax::.S*sigmachZ

sigmaF Imax = 520.0

sigmakF2max = 560.0

K[a]- hé s& phu thudc vao vat li¢u cha cap banh rang va loai rang, theo
bang 6.5 [4] - tap 1, (MPar(1/3))

> if BR=thang then Ka:=49.5;Kd:=77 f1;
if BR=nghieng then Ka:=43;Kd:=67.5 fi;ZM:=274;

Ka =495
Kd =717
M =274

psi[ba],psiibd] - hé s@, theo bang 6.6 [4] - 1ap 1t
> psiba:=.4;psibd:=.53*psiba*(ubr+1);
psiba = 4
psibd = 1.272
K[Hbeta] - hé s6 ké dén su phan b khong déu tai trong trén chiéu rong
vanh rang khi tinh vé d¢ bén tiép xiic, theo bang 6.7 [4] ~tap i:

>KHbeta| 3]:=spline([.2,.4..6,.8,1,1.2,1.4,1 6],11.02,1.05,1.07,1.12,1.15,1.
2,1.24,1.28],psibd, linear):

KHbeta[4]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6],{1.01,1.03,1 03,1.08,1.11,1.1
3,1.17,1.21),psibd lincar):

KHbeta| 3]:=spline(|.2,.4,.6,.8,1,1.2,1.4,1.6],[1 01,1.02,1.03,1.05,1.07,1.1,
1.13,1.16],psibd,lincar):
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KI[bcla{ﬁ]::splinc([.2,.4..6,.8,1,] 2.1.4,1.61,1.0,1.01,1.02,1.03,1 05,1.06,
1.07.1.11],psibd,lincar):

Kilbeta] 7):=spline({.2..4,.6..8,1,1 2.,1.4,1.6],[1.0,1.01,1.02,1.02, 1.03,1.04,
1.05,1.06},psibd,lincar):

KI"bctai3]::splinc([.2,.4,.6,.8,1,1.2,1.4,1.61,[1.()5,1 11,1.17,1.24,1.32,1.4
1.1.5,1.6].psibd lincar):

KYbeta[4]:=spline(] 2,.4,6.81,1.2,1.4,1 6],[1.03,1.06,1.12.1.1 7.1.23,1.3,
1.3%.1.45},psibd,linear): '

Kibetals 1::splinc([.2,.4,.6,.8,‘1 1.2.1.4,1.61,]1.02,1.05.1 08.1.12,1.16,1.2
2.1.28,1 .371,psibd,lincar):

KIbetal6]:=spline(].2,.4,.6,.8,1, 1.2.1.4.1.6],(1.04,1.03,1.05.1.07.1. 1.1.14,
1.19,1.26),psibd,linear):

KIbeta] 71:=spline([.2,.4,.6..8, 1,1.2.1.4,1.61,{1.0,1.01.1.02,1 03,1.05,1.08,

1.12.1.15],psibd,linear):

> KIIbeta::KIIbcta{sodo];KFbeta::KI%cla[sodo];

Tinh khoang cach truc so bo theo (6.15a)[4], tap 1:

sawsb:=Ka*(ubr+ 1)*(Tbr1*Ki lbcla/’(sigmaﬂcp’"l*ubr*psiba))’\(l /3,

awsb = 15215 KHJ‘)emv(1 Y

Khoang cach truc tiéu chuan :

> Kcltc::\-’cctor([40,50,63,8(],1()(),125,16(],20(],250,315,40()]):

Tha tuc lira chon khoang cach truc tieu chuin:

> for i from 1 by 110 10 do

if (awsb=Kctic[i]) then aw:=Kctte[i] i

if (awsb>Kctlc[i])and(awsb<(Kcnc[i]+Kctlc[i+'l P/2) then aw:=Kctte[il fi;

if(tawsb>=(Kcttc| i]+Kectteli+] /2)and(awsh<Kcttc| i+1thenaw:=Kcttc
[1+1] fi od;aw: =aw;

aw = aw
Xac dinh modun so bé theo cong thitc(6.17) [1], tap 1:

> msh:=.02%aw,
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msb = 02 aw
Modul tiéu chudn :
> Mdtc:=[1.25,1.5,2,2.5,3,4,5,6,8,10,12];
Mditc =[125,15,2,25,3,4,5,6,8,10,12]
Thi tuc lya chon khoang cich truc tiéu chuan:
> for i from 1 by 1 t0 10 do
if (msb=Mdtc[i]) then m:=Mdtc(i] fi;
if (msb>Mdtc[i])and(msb<(Mdtc[i]+Mdlc[i+1 1)/2) then m:=Mdic[i] f};
if (msb>=(Mdtc[i]+Mdtc[i+1 D/2)and(msb<Kecttc|i+1]) then

m:=Mdic[i+1] fi od;m:=m;
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m:=3
Xac dinh sé rang clia cac banh rang theo cong thirc (6.31) [4]- tap 1:
> z1:=round(2*aw*cos(beta)/(m*(ubr+1)));22:=ubr*z1;zt:=z1 +72;
Tinh fai géc nghiéng beta theo cong thiic(6.32), [4], tap 1 :
TTi=m*zt/(2*aw):if TT>1 then TT:=1/TT fi:betatt:=evalf(arccos( T1));

1
zI = round(§ aw]

1
z2=15 round(g aw]

1
zt=6 round[g aw]

Error, cannot evaluate boolean: -9*round(1/9*aw)/aw < -1

: 1
betatt = arcco,{g‘ round(.1111 aw)]

aw
Kiém tra goc beta: 8 do <beta<20 do thoa man:
> betal 1:=beta*180/Pi;

if (betal 1>8)and (betal 1<20) then True else Falsc fi;
B11 =0



False
X4c dinh cac hé s¢ dich chinh néu 21<30:

>if 21<30then y:=aw/m-
.S*zt;ky:=1000*y/zt;kx:=spline([1,2,3,4,5.6,7.8,9,10,11 ,12,13,14,15,16,17,18,
19,20,21,22,23,24,25,26,27,28,29,30,31 ,32.33,34,35,36,37,38,39,40,41,42,43,
44 45,46.47,48,49,501,{0.008,0.032,0.063,0.114,0.178,0.243,0.318,0.41 ,0.51,
0.622,0.74,0.87,1.0,1.145,1.295,1 45,1.622,1.792,1.985,2.160,2.340,2.530,2.7
42,2.940,3.155,3.380,3.605,3.835,4.065,4.290,4.54,4.785,5.03,5.28,5.52,5.79,
6.05,6.315,6.585,6.86,7.1 40,7.42,7.7,8.0,8.29,8.59,8.885,9.175,9.460,9.765),
ky,linear):deltay:=kx*z1/1000;

xt:=y+deltay;x1 L:=.5%(x1-(22-z1 y*y/at);x22:=x1-
xl1;alphatw::eva]f(arccos(zt*m*cos(alpha)/(2*aw)),3) elif zI1>30 then
x1:=0;x2:=x1; deltay:=0 elif #1>30 then print("Khong can dich chinh")fi;

Xac dinh lai cac hé sé dich chinh sao cho thoa man diéu kién (-0.5<=
x <= 0.8) d€ tra bang (6.18),{4], tap 1, xac dinh hé s6 dang rang:

> x:=[-.5,-.3,-.1,0,.1,.3,.5,.7,.8]:

forifrom1bylio8do

if (x11=x[il) then x1:=x[i] fi

if (x11>x[iDand(x11<(x[il+x[i+11)/2) then x1:=x[i] f1;

if (x11>=(x[i}+x[i+17)/2)and(x11<x[i+1]) then x1 =x[i+1] f1;

if (x22=x[i}) then x2:=x[i] fi;

if (x22>x[i])and(x22<(x[i]+x[i+1])/2) then x2:=x[i] fi;

if (x22>=(x[i]+x[i+1])/2)and(x22<x[1+1]) then x2:=x[i+1] fi od;
if x11<-.5 then x1:=-.511;

if x22<-.5 then x2:=-.5 fi;

if x11>.8 then x1:=.8 fi;

if x22>.8 then x2:=.8 fi;

Xic dinh cic thong s6 hinh hoc ciia bé truyen (theo bang 6.11 (1], tap 1):

> if BR=thang then prim("CAC THONG SO HINH HOC CUA BO
TRUYEN BANH RANG TRU RANG THANG :")elif BR=nghieng then
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print("CAC THONG SO HINH HOC CUA BO TRUYIIN BANH RANG
TRU RANG NGHIENG :") {1;"Khoang cach truc tieu chuan”:

atc:=aw;"Duong kinh vong chia BRI1":di:=evall(m*z1/cos(beta)); " Duong
kinh vong chia BR2".d2:=evalf(m*z2/cos(beta));"Duong  kinh vong  lan
BR1".dwl:=cvalf(2*aw/(ibr+1));"Duong kinh vong lan BR2";dw2:=dw] *ubr;
"Dueng kinh vong dinh BR1"dal:=d1+2*(1+x1-deltayy*m;"Duong kinh
vong dinh BR2"; da2:=d2+2%(1+x2-deltay)¥m;"Duong kinh vong day
BR1":df1:=d1-(2.5-2%x1)*m;"Duong kinh vong day BR2": df2:=d2-(2.5-
2¥x2)*m; "Duong kinh vong co so BRI dbl:=evalf(d1*cos(alpha),3);
"Duong kinh vong co so BR2'"; db2:=evall(d2*cos(alpha),3);"Goce  profin
rang"; alphat::evalf((arctan(lan(alpha)/cos(bcla))*18{))/Pi,4), "do"; "Goc an
khop"; alpha[tw]:=cvalf(alphatw*180/1),"do"; "lle so dich chinh BR1™
x1:=x1; "He so dich chinh BR2";x2:=x2:

"CAC THONG SO HINH HOC CUA BO TRUYEN BANH RANG TRU RANG TH
G

"Khoang cach truc tieu chuan

atc .= aw

"Duong kinh vong chia BR1"

dl =3 round( 11111 aw)

“"Duoeng kinh vong chia BR2"

d2 =15 round( 11111 aw)

"Duong kinh vong lan BR1*

dwl = 33333 aw

"Duong kinh vong lan BR2"

aw?2 =1 6666 aw

"Duong kinh vong dinh BR1"

dal =3 round(. 11111 aw) +6 + 6 x! — 6 deltay
"Duong kinh vong dinh BR2"

da? =15 round(. 11111 aw) + 6 + 6 x2 — 6 deltay
“Duong kinh vong day BR1"
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dfi -= 3. round(. 11111 aw)-75+6x!
"Duong kinh vong day BR2"

df2 .= 15. round( 11111 aw)~175+6x2
"Dueng kinh vong co so BRI

dbl =282 round(.111 aw)

"Duong kinh vong co so BRZ

db2 =14.1round(.111 aw)

"Goc profin rang”

alphat =20, "do"

"Goc an khop"

o, =57.296 alphatw, "do"

"He so dich chinh BR1"

x!- =xli

"He so dich chinh BR2"
x2 =x2

Kiém nghiém rang vé do bén 1iép xic:
Géc nghiéng cha rang trén hinh tru co s&, theo cong thie (6.35), [4], tap L
> alpha:=evalf(20*Pi/ 180);
> alphal::evalf(arctan((lan(alpha)/cos(bcta))),4);
alphalw:zevalf(alphalw);betab:=cvalt‘(arctan(cos(alphat*lan(bela))));
o = 34906
alphat = 3491
alphatw = alphatw

betab = 78540

Heé s6 tring Khép ngang, theo (6.38Db), [4] - 1ép 1:

> epsilonalpha:=evalf((l 88-3.2%(1/z1+1/22))y*cos(beta));

3.8400
lonal = - -
epsilonalpha . 1.88 round( 11111 aw)
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Heé so ké dén hinh dang bé mat ti€p xic, theo cong thic (6.34), [4]-
tap 1:

> ZH:=evalf((2*cos(betab)/sin(2*alphatw)*(1/2));

1
ZH =1.1892 /\ﬁ,in(Z, alphatw)

b[w] - chiéu rong vanh rang:

> bw:=psiba*aw;

bw = 4 aw

Hé s6 tring khép doc (6.37), [4] — tap 1:

> epsilonbeta:=evalf(bw*sin(bcta)/(m*P1));

epsilonbeta .= 0.

Hé s6 k€ d&n su trung khdp clarang :

Zepsilon:=piecewiSc(cpsilonb(:l%:(],sqrt((él—
epsilonalpha)/3),epsilonbeta<],sqri((4-epsilonalpha)*(1-
epsilonbeta)/3+epsilonbetajepsilonalpha),epsilonbeta>=1,sqrt(1/cpsilonalpha));

1.2800
round( 11111 aw)

Zepsilon = \/,70663 +

Vian toc vong (m/s), theo cong thire (6.40), [4] — tap 1:
> vl:=evalf{dw] *nbr1*Pi/(60000));

if BR=thang then

if v1<=2 then cex:=9 fi;
if(vl<=h)and(v1>2)then ccx:=8 fi;

if (vl<=10and(vi>6)then ccx:=7 fi;

if (vl<=15)and(v1>10)then ccx:=6 fi;fi;
if BR=nghieng then

if vl<=4 then cex:=9 fi;
if(vl<=10and(vl>4)then ccx:=8 fi;
if (vl<=15)and(vi>10)thcn cex:=7 i'i',l-\
if (vl<=30)and(v1>15)then cex:=6 fi;f1;
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vl ;= 020900 aw
Heé s6 phan bo tai trong khong déu :
>KHalpha[6_]::spl'me([Z.S,S, 10,15,20,251,11.01,1.02,1.03,1 .04,1.05,1.06],

vl,linear):

KFalpha[6l::splinc([2.5,5,10, 15,20,25],[1.05,1.07,1.1,1.13,1.1 7,1.2],vLi

near):

KIIalpha['!]::spline([2.5,5,1(),l5,20],[1 03,1.05,1.07,1.09,1.12],v1 linear):
KFalpha['f]:=spline([2.5,5,10,1 5,20},11.12,1.16,1.22,1 25,1.35],v1 linear}):
KHalpha[S]::splinc([Z.S,S,l(},l 51,11.05,1.09,1.13,1.1 7],v1 linear):.
KFalpha[8]:=spline(12.5,5,10,1 5),[1.22,1.27,1.37,1.45 J.v1,lincar):
Kl—Ialpha[9]::splinc([Z.S,S],[l .13,1.16],v1 linear):
KFalpha[9]:=splinc([2.5,5 1.[1.37,1.40],v1 linear):

> KHalpha:=KHalpha[ccxl;KFalpha::KFalpha[ccx 5

K[tIv}- hé s6 ké dén 1ai trong dong xudt hién trong vang an khdp, tra

bang P2.3, phu luc {4} - Tap 1

fi:

> if BR=thang then deltal 1:=0.006;deltal:=0.016 fi;

if BR=nghieng then deltaH:=0.002;deltal*:=0.006 fi;

if m<=3.55 then g()[6]::38;g0[7]::47;g0[8]::56;g0[9]:=73 fi:

if (m>3.55) and(m<=10) then g0[6]::42;g0[7]::53;g0[8]:=61;g0[9]:=82

if (m>10) then g(}[6]::48;g()[?]::64;g0[8]::73; g0[91:=100 fi:
go::g(}[ccx];vI-I::evalf(dellalI*go*v1 *sqrt(aw/ubr));
KHy:=1+viI¥bw*dw1/2*Tbrl *KFHbeta* K1lalpha);

deltalH = 006
deltal" = 016
go : gOCCI

wH = 000056081 g0 aw'"
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.
4673310°g0  aw'’D
[alon o

=1
Ry = beta KHalpha

Theo cong thiic (6.33), [4] - tap 1 tng suét ti€p xtic xust hien rén mat rang:
>KH:=KHbeta*KIlalpha*KHv;sigmaH:=evalf (ZM*7ZH*Zepsilon*(2*Thr
P*KH*(ubr+1)/(bw*ubr*(dw1)*2) Y\(1/2)):

4673310 g0 _aw'™ J
oox

KH = KHbeta KHalpha { L X Hbera KHalpha

- 1 12800
sigmatd = 677250’\/ sin(2. alphatw) \/ TO003 and 11111 aw)

46733 10 g0 aw"™
« KHbeta KHalpha

aw

KHbeta KHalpha (1. +

Kiém tra d6 bén 1iép xuic:
if sigmaH<sigmaHcp then True else False fi;

Error, cannot evaluate boolean:

-67725e6%(1/sin(2. *alphatw))(1/2)*(.70663+1.2800/round(.1111 1 *aw (172
Y*(KHbeta*KHalpha*(1.+.46733e-
10%g0fcex]*aw™(7/2)/KHbeta/KHalpha)/aw 3)7\(1/2) < 545.46

Kiém nghiém rang vé dé bén uén:

Kiém tra d¢ bén uén dé dam bao do bén uén cho rang, ting sudt udn sinh
ra tai chan rang khong dugc vuot qud mot gia tri cho phép, theo cong thic
(6.43) va (6.44) [4], tap 1:

Y[epsilon] - he s6 k€ dén su tring khép cia rang:

Y[betal- hé s6 ké dén do nghiéng cta rang:

> Yepsilon:=1/epsilonalpha; Ybeta:=evalf(1-beta/140);

1

_ 3.8400
round( 11111 aw)

Yepsilon == — a
1.88
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Ybeta = 1.

Y[F1] va Y[F2]-Hé sO dang ring, tra bang 6.18 [4], tap 1.

Cdc s0 rang tuong duong la:

> zvl:=cvalf(z1/(cos(beta))*3)zv2:=cvalf(z2/(cos(beta))*3);

zvl =round(. 11111 aw)

zv2 =S round(.11111 aw)

Thu tuc lua chon hé s6 dang rang Y[F]:

>YF[0.8]:=spline([12,14,16,17,20,22,25,30,40,50,60,80,1001,[2.97.3.02.3.05.3.
07,3.11,3.13,3.17,3.22,3.29,3.33,3.37,3.43,3.47],2zv1 linear):

YF[0.7]:=spline([12,14,16,17,20,22,25,30,40,50,60,80,100],[3.12,3.13,3.15,3.16
,3.19,3.21,3.24,3.28,3.33,3.38,3.41,3.45,3.49],zv1 lincar):

YF[0.5}:=spline([12,14,16,17,20,22,25,30,40,50,60,80,100],[3.46,3.42,3.
4,3.4,3.39,3.39,3.39,3.4,3.42,3.44,3.47,3.5,3.52],zv] ,linear):

YF[0.3]:=spline([12,14,16,17,20,22,25,30,40,50,60,80,100],(3.89,3.78,3.72,3.67
.3.61,3.59,3.57,3.54,3.53,3.52,3.53,3.54,3.55],zv] lincar):

YH0.1]):=spline([17,20,22,25,30,40,50,60,80,100],{4.03,3.89,3.82,3.77 3.
7,3.63,3.6,3.59,3.58,3.58),2zv1 linear):

YF([0]:=spline([17,20,22,25,30,40,50,60,80,100,1501,{4.26,4.08,4,3.9,3.8,
3.7,3.65,3.62,3.61,3.6,3.6],7v] linear):

Y-
0.1]):=spline([20,22,25,30,40,50,60,80,100,150],[4.28,4.2,4.05,3.9,3.77.3.7 3.67,3.62,
3.61,3.63),2v1 linear):

YF[0.3]:=spline([25,30,40,50,60,80,100,150],[4.28,4.14,3.92,3.81,3.74,3.
68,3.65,3.63],zv] linear):

YI[-
0.5]:=spline([40,50,60,80,100,150],[4.13,3.96,3.84,3.73,3.68,3.63],2v1 lincar):

YF[O.8]:=spline(f12,14,16,17,20,22,25,30,40,50,60,80,100],[2.97,3.02,3.
05,3.07,3.11,3.13,3.17,3.22,3.29,3.33,3.37,3.43,3.47],zv2 linear):

YF[0.7]:=spline([12,14,16,17,20,22,25,30,40,50,60,80,100],{3.12,3.13,3.15,3.16
,3.19,3.21,3.24, 3.28,3.33,3.38,3.41,3.45,3.49],2v2 linear):
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YT[0.5):=spline({ 12,14, 16,1 7,20,22,25,30,40,50,60,80, 100],13.46,3.42,3.
4,3.4,3.39,3.39,3.39,3‘4,3.42,3.44,3.47,3.5,3.52], zv2, linear):

YF|0.3):=spline([12,14, 16, 17,20,22,25,3(),4(},50,60,80, 100[,{3.89,3.78,3.72,3.67
,3.61 ,3.59,3.57,3.54,3.53,3.52,3‘53,3.54,3.55],Z\=2,linear):

YF[0.1]:=spline({) 7,20,22,25,3(),40,50,60,80, 10(]],[4.03,3.89,3.82,3.77 3.
7,3.63,3.6,3.59,3.58,3.58],zv2,linear):

YF[O]:=spline({1 7,20,22,25,30,4(),50,60,80,100,1 SO],[4.26,4.08,4,3.9,3.8,
3.7,3.65,3.62,3.61 ,3.6,3.6],zv2,1inear):

YH[- _
0.1 ]::spline([Z(),22,25,30,40,50,60,80,1 00.1 50],[4.28,4.2,4.05,3.9,3.77,3.7,3.
67,3.62,3-61,3.63],zv2,lincar):

Y-
0.3]:=spline([25,30,40,50,60,80, 100,1 50],[4.28,4.14,3.92,3.81,3.74,3.68,3.65,
3.63].zv2 )inear):

Y¥[-
0.5 l::s;line([40,50,60,80,1 00,150],{4-1 3,3.96,3.84,3.73,3.68,3.63],zv2,lmear):
- YF1:=YF[x1];YF2:=YT] x2];
YFI1 =YF
YF2:=YF
K[Fv] - h¢ s0 ké dén 1ai trong dong xuat hién trong ving an khép khi tinh
vé& uén, theo cong thic (6.46) |4], tap i
> vF:=¢valf(deltal* go*vl *sqrt(aw/ubr));
- KFv:=evalf(14+vF*bw*dwl J(2¥Thbrl *KFheta*KFalpha));
VF = 00014955 g0 _aw'

12462107g0_aw'

.
Kiv:=1.+ KFbeta KFalpha

K[F] - Hé sé tai trong khi tinh vé uon :
5 KE:=KFbeta*KFalpha*KEv;
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Kk = Kﬁbezam-‘afphu[l +

1246210%¢0_aw
KFbetaKFalpha

> sigmal‘1:=2*Tbr1 *KI'*Yepsilon*Ybeta*YF1 {bw*dwl *m);
sigmaF2:=sigmalF i *YF2/YF1,;

12462 10°g0__aw' "
KFbeta KFalpha ry

3.8400 ;
[1'88 " Tound ( 11111 aw)]““’

KFbeta KFalpha []. +

sigmak] = 400000.

1246210°g0 aw'
KFbetaKFalpha x2

3.8400 ;
[1'88_ round( 11111 aw)]aw

KFberaKFaIpha{ 1.+

sigmal2 = 400000,

Kiém tra do bén udn:
if (sigmaF1-sigmakicpl<0) and (sigmal2 - sigmal‘cp2 < 0) then True elsc
False fi;

Error, cannot evaluate boolean: .40000e6*K Fbeta*KFalpha*(1.+.12462¢-
g0l cex PawN(7/2)/ KFbeta/KIalpha)/ (1.88-3.8400/round
C11111%aw))*YF[x1] fawA2 < 187.20 and .40000e6* KFbeta*KFalpha*
(1.4.12462¢-9%g0[ccx |*aw™ (7/2) /Kfbeta /KFalpha) /(1.88-3.8400/round
(.11111*aw))/aw”2*YF[x2] < 194.40

Kiém nghiém qua tai:

Theo cong thiic (6.48)-[4], tap 1: {ing suat ti€p xic cyc dai:

> Kqt:=1.4;sigmatimax:=sigmal I*(Kqu"(1/2);

Theo cong thiic (6.49)-4], tap 1: ing sudt udn cuc dai:

>sigmaFmax 1:=evall(sigmalF 1 *Kqt);sigmalmax2:=evalf(sigmal2*Kql):
Kgt =14

1 12800
sigmatmax.=801320 /\/ sin( 2. alphatw) ’\/ 3+ round. 11111 aw)
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46733 107960 aw'™
KHbeta KHalpha

aw3

KHbeta KHalpha {1, +

ﬂ ) 12462 10° SOM aw(m)
KFbetaKFalpha| |+ — o el <

sigmaFmax] = 560000,
[1_88 3.8400 )awz

a round( 11111 aw)

| 12462 10° gom aw(?_..-z)
KFbeta Kralpha | 1. + —— KFalpha e

3.8400 ;
(1‘88 " round ( 11111 aw)]aw

sigmaFmax2 = 560000.

Kiém tra céc dng sust ti€p xic va udn qud tai nhd hon cic ng sust cho
phép.

> if (sigmaHmax< min (sigmalllmax,sigmaH2max)) and (sigmalmax1
<sigmaFlmax) and (sigmal'max2<sigmal"2max)then True clse Falsc fi;

Error, cannot evaluate boolean: .80132e6* (1/sin(2.*alphatw))A(1/2)*
(.70663+1.2800/round(.1111 1*aw)M(1/2)*(KHbeta*K Halpha*(1.+.46733e-
10%*g0[cex]*awA(7/2)/  KHbeta/KHalpha)/aw”3y\1/2) <  1820.0 and
56000e6*K Fbeta*K Falpha*(1.+.12462e-
9*g0[cex*aw”(7/2)/K Fbeta/KFalpha)/(1.88-
3.8400/round(. 1111 1*aw))*YI{x1[/awr2 < 520.0 and .56000e6*KFbeia*
Kl-alpha*...

Xac dinh cac lyc tac dung lén cac banh rang khi lam viéc:

> if (BR=nghicng) then

Lurc tiép tuyén BR1:

> F1:=2*Tbrl/dwl;

Lure huéng kinh BR1:

> Fri:=evalf(Fi1 *tan(alpha)/cos(beta*’i/180),4):

Larc chiéu truc BR1:

> Fal:=evalf((I't] *tan(alpha)),4);
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Lirc tiép tuyén BR2:
> F2:=l1;

Luc huéng kinh BR2:
> Fr2:=Frl:

Luc chiéu truc BR2 :
> FFa2:=Fal fi;

if BR=thang then

Lurc tiép tuyén BR1:
> 11:=2%Thrl /dwl;
Luc huong kinh BR1:
> Frl:=evalf(Ftl*tan(alpha)/cos(beta*Pi/1 80),4);
Lirc chiéu truc BR1:
> Fal:=0;

Luc tiép tuyén BR2:
> M2:=[11;

Luc huéong kinh BR2:
> Fr2:=Frl:

Luc chiéu truc BR2 :
>‘F32:=Fa] fi;

1
Ftl = 480000 —

aw

' I
Frl = 174700, —
aw

Fal =0

]
F12 = 480000, —
aw

1
Fr2 = 174700, —
aw

Fa2 =0
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6.5 THIET KE TRUC
> restart;
Cic thong s6 dau vao:
> M[x]:=41789;
dd1:=20:dd2:=50:dd3:=100:dd4:=20:
L1:=Vector([11,dd1,dd1,dd1]):
L2:=Vector([dd2,12,dd2,dd2]):
I.3:=Vector([dd3,dd3,13,dd3]):
L4:=Vector([dd4,dd4,dd4,14]):
ttrx:=sin(2*tx):ttry:=sin(ty):Heso:=10"4:
P:=Heso*Matrix([[10*ttrx,l5*nrx,20*ltrx,25*ter],[S*ttry,lO*llry,15*tlry

20%ury]]):
M =41789

Thi tuc xéc dinh cic phan lyc khdp dong:
> Tinhplgd:= proc(i)
global xA,xB.yA,yB.FA,FB;
local xa,xb,ya,yb,s1,s2,f1,£2,13,f4;
f1:=xa+xb-(P(1,1]+P{1,2]+P{1,3]);
£2:=P{1,1P*(L1[i]+L3[i+P[ 1,2 ¥(L3[i)-L2{i])-xa*L3[i}-P[1,3]*LAli]-P[1.4]:
sl:=solve({f1,f2},{xa,xb});
assign(sl},
xA[1]:=xa;
xB[i]:=xby;
f3:=ya+yb-(P[2,1 #+P[2,2]+P(2,3]);
£4:=P[2,1 *(L1{i+L3[i)+P[2,21*(L3[i]-L21i})-ya*L3[il-P[2,3]*LAli]-P[2.4]:
s2:=solve({f3,f4},{ya,yb});
assign(s2);
yAlil:=ya;
yBli]:=yb;
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FA[i]::xA[i]/cos(arclan(yA[i]/xA[i])):
FBii] :=xB[i]fcos(arclan(yB[i]/xB[i])):
end proc:
Thit tuc x4c dinh cic momen tai chc mat cdt nguy hiém:
> Tinhmm:=proc(i)
global mA,mB,mC :
local mAx,mBx,mCx,mAy,mBy ,mCy:
mAx[i]:=P[1,1}*L1 [i}:mAy[i}:=P[2,1 FL1{]:
me[i]::P[1,3]*(L4[i]-L3[i]):mBy[i]:=P[2,3]*(1A[i]-L3[i]):
mCx[i}:==P{1,11*(L1 [ij+L2liD)-xAli1*1.2{i]-P{] Al
mCy[i]:=P{2, 1 PLI[IH+L2[ i])-yAli1*L2[1]-P[2,4):
mA[i]::mAx[i]/cos(arctan(mAy[i]/mAx[i])):
mB[i]::me[i]/cos(arctan(mBy[i]/me[i])):
mC[i]:=mCx[i]/cos(arclan(mCy[i]/mCx[i])):end proc:
> forifrom 1 by 1 to4do
Tinhplgd(i);Tinhmm(i);od:
Nhap si lya chon céc truong hap :
> thop:=3;
thop =3
Thii tuc lua chon cdc trudmg hop :
> if thop=1 then I=11 fi;
if thop=2 then 1:=12 fi;
if thop=3 then 1:=13 fi;
if thop=4 then L:=14 fi;
=13
> with(plots):

Warning, the name changecoords has been redefined
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Vé do thi phan luc khép dong tai goi do A :

> animate3d(FA[thop],tx=-Pi..Pi,ty=-2*Pi..2*Pi,1=0..20,title="Do thi bieu
dien su thay doi cua phan luc goi do A khi dich chuyen luc P(t)");

Do thi bieu dien su thay doi cua momen uon tai matcat A khi dich chuyen luc P(1)

Vé do thi phan luc khép dong tai goi do B :

> animate3d(FB[thop],tx=-Pi..Pi,ty=-2*Pi..2%Pi,1=0..20,title="Do thi bieu
dien su thay doi cua phan luc goi do B khi dich chuyen luc P(1)");

Do thi bieu dien su thay doi cua momen uon tai matcat A khi dich chuyen luc P(1)

Vé do thi mémen tai mat cat A-A :

> animate3d(mA[thop],tx=-Pi..Pi,ty=-2*Pi..2%Pi,1=0..20,title="Do  thi
bicu dien su thay doi cua momen uon tai matcat A khi dich chuyen luc P(1)");
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Do thi bieu dien su thay doi cua momen uon tai matcat A khi dich chuyen luc P(t)

Vé dé thi méomen tai mat cat B-B :
> animateBd(mB[lhop],Ix:-Pi..Pi,ly:—Z*Pi..2*Pi,]:O..ZO,title:"Do thi bieu

dien su thay doi cua momen uon tai matcat B khi dich chuyen luc P(1)");

Do thi bieu dien su thay doi cua momen uon tai matcat B khi dich chuyen luc P(t)

Vé dé thi méomen tai mat cat C-C:
> animateBd(mC[thop],tx:—Pi..Pi,ly:—2*Pi..2*Pi,1=0..20,tille:"l)0 thi bieu

dien su thay doi cua momen uon tai matcat C khi dich chuyen luc P(1)");
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Do thi bieu dien su thay doi cua momen uon tai matcat A khi dich chuyen luc P(t)

Nhap cic thong s6 dé kiém tra diéu kién beén tai cic mat cit :

> tx:=Pi/4;ty:=2*Pi/3;13:=dd3;

ol
x,—47r
_2

V=3
[3:=100

Nhap céc thong s vé kiéu va loai dé kiém tra :

Loai then(th=?, th=bang{néu 1a then bang}, th=hoaCN {néu la then hoa
Chit Nhat}), { s6 rang néu la then bang (r=?)}, mat cat c4n kiém tra (mc=?),
kiéu cat then (11=?, ll=1 @ng v6i cét bang dao phay dia, 11=2 ing véi cat bang
dao phay ngén, 11=3 tng véi truc cat ren),loai vat liéu truc (k=?, k=1 ng voi
thép Cacbon, k=2 tng v&i thép hop kim)

> k:=1:1l:=1:th:=bang:r:=2:mc:=A:

Thu tuc lra chon mat cat :

> if mc=A then M[u[mc]]:=mA[thop] fi:

if mc=B then M[u[mc]]:=mB[thop] fi:

if mc=C then M[u[mc]]:=mC[thop] fi:

Nhap céc thong s6 cta vat liéu 1am truc :

> M[td]:=sqrt(M[u[mc]]*2+.75*M[x]"2):

sigmalch]:=340:
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sigma[chophep]:=63:

sigma[ben}:=600:

K{x]:=1.35:

Klyl:=1.7:

sigmal-1]:=.4*sigma[ben}:

tau[-1]:=.5*sigmal-1}:
d[sb]:=round((M[td}/(.1*sigma[chophep]))*(1 3
d, =170

Thu tuc lua chon duong Kinh truc :

> dfchon]:=d[sb]+1;
=171

chon

Thu tuc tra cic gia tri psi{sigma], psi{tau}, epsilon[sigma), epsilon(tau] :

> if (sigma[ben]>=500) and (sigma([ben]<=700) then psi[sigma]: = 0.05:
psiftau]:=0 fi:

if (sigma[ben}> =700) and (sigmalben] <=1000) then psifsigmafj:
=0.1:psi[tau]:=0.05 fi:

if (sigmalben]> =1000)and(sigma[ben] <=1200) then psi[sigma]: =0.2:
psi[tau]:=0.1 fi:

if (sigmalben] >=1200) and (sigmalben] <=1400) then
psi[sigma]:=0.25:psi[tau}:=0.15 fi:

Hesoktsm{ 1 ]:=spline([15,20,30,40,50,70,80,1 001,{0.95,0.92,0.88,0.85,0.8
1.0.76,0.73,0.70],d[chon],cubic):

Hesoktsm[2]):=spline([15,20,30,40,50,70,80, 100],[0.87,0.83,0.77,0.73,0.7
0.0.66,0.64,0.62],d{chon],cubic):

Hesokutau:=spline([ 15,20,30,40,50,70,80,100] ,[0.92,0.89,0.81,0.78,0.76,0
.73,0.71,0.70],d[chon],cubic):

Ksigmajl ]::spline([400,600,800,1000,1200],[1.3,1.46,1.62,1.?7,1.92],sig
ma[ben],cubic):
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Ksigma[2]::spline([400,600,800,l()()O,]200],[ 1.35,1.55,1.65,1.72,1.75] s
gmajben],cubic):

Ksigmal( 3 ]:=spline([400,600,800,1000, 1200],[1.45,1.96,2.32.2.61 2.9],sig
ma[ben],cubic):

Ktau[1]:=spline([400,600,800,1000,1 2001,[1.2,1.54,1.88,2.22,2.39| sigma
[ben],cubic):

Ktau[2]:=sptine([400,600,800,1000,1200],[2.1 ,2.36,2.55,2.7,2.8],sima| b],
cubic):

Ktau[3]::spline([400,600,800,1000,1200],[1.2?,].58,1.?9,1.9?,2.14],sig
majben],cubic):

bb:=Vector([2,3,4,5,6,8,10,12,14,16,18,20,22.25.28 I

t:=Vector([1,1.4,1 .8,2.3,2.8,2.8,3.3,3.3,3.8,4.3,4.4,4.9,5.4,5.4,6.4]):

dl:=Vector(|8,10,12,1 7,22,30,38,44,50,58,65,75,85,95,110]):

forifrom1to 15by 1 do

if (d[chon]>=d1[i])and (d]chon]j<=d1[i+1 ]) then b:=bb[i]: 11:=u]i] fi:

end do:

Thi tyc in ra man hinh cic théng s6 :

> s[mcl:=evalf(s[mc],3);

Wluj:=evalf(W{u],3);

W(o]:=evalf(W[o],3);

K[tau[d[mc]]]:=evall‘(K[tau[d[mc]]],3);

K[sigma[dlmc]]]::evalf(l([sigma[d[mc]]],3);

s[sigma[mc]}:=evalf(s[sigmafmc]],3);

s[lau[mc]]::cvalf(s[tau[mc]],3);

sigma[a[mc]]::evalf(sigmala[mc]],3);

tau[a[mc]}:=evalf(tauf afmc]],3);

tav[mfme|:=evalf(tau{almc]],5);

M(td]:=evalf(M[td]);

sigmal-1):=sigma[-1];
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tauj-1]:=tau[-11:

sigma{unnl:=cvalf(M[u[mcll/(. 1*d{chon|?3).3)

lau[xoan]:=cvaH‘(M|x]/(.2*d[ch0n]f‘3),2);

sigma[td]::cvall‘(sqn(sigma[uon]’\2+3*lau{xoan 1723,3);

sigma[qualai]:=sigma[ld]* 1.4;

sigma[chophcp]:z.S*Sigma[ch'];

if d{chon}«d[sb] then print("Truc khong dam bao do ben tinh")elsc

if (sigma[qualai]<sigma[ch0phcp D) then print("Truc bac dam do ben khi
qua tai") ;

if slmc)<2 then print("Truc khong bao dam do ben moi") else print("Truc
hao dam do ben moi”) :fi;

else print(" Truc khong hao dam do ben khi qua tai ") f1;

f1;

if(d[chon]>d[sb1)and(s[mc]>2)and(sigma[qua{ai]<sigma[chophcp])lhcn

"Cac thong so ve kich thuoc so bo cua truc";Truonghop:=thop;
dl:=L1 [lhop],"(mm)";d2::I,2[IhUpl,"(mm)";d3:=l3[(h0p],"(mm)";d4::lA[lh
op],"(mm)";Matcal[mc]:=d[ch0n],"(mm)";fi;

s, =1240. I/H_SSS Ksigma , _206] (.588 Ksigma, ,206]

Hesoktsm | Hesokttau
PSS R | S
Krau | Ksigma |
(-'88 Hesofiiau " -20(’} [-"’38 Hesokism | -20“’]
W = 30200.
W= 65400,
Krau,
thA = 588 g+ 206
Ksigma
ch = .SSS-HW + 206
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S, =333

g Ksigma,
S8
788 Hesoktsm + 206
y =374 1
T ' Kiau,
g =722
94
T =320
4
T =.320
"4
M, = 2179749926 10’
G, = 240.0
T, = 120.00
c, = 609
L 58
6, = 609
=85.26
guata:
Gc‘hophep =272.0

"Truc bao dam do ben khi qua tai

Error, cannot evaluaic boolean: .124¢4/ (.588*Ksigmau[1] /flesoktsm
[1]+.206)/(.588*K1au[1 ]/Hesokttau+.206)/(.141c6/(.588%Ktau] 1 |/Hesokitau+.
206)"2+11.0/(.588%Ksigmal I [/Hesokism| 1 [+.206)"2)A(1/2) < 2

Error, cannot cvaluate boolcan: -.124e4/ (.588*Ksigma [1] /lcsokism
[1]+.206)/(.588*Ktau[ 1)/ITesokttau+.206)/(.141 ¢6/(.588*Ktau[1]/Hcsokttau+.
206)72+11.0/(. 588*Ksigma| 1 ]/ lesoktsm[1 ]+.206)A2)A(1/2) < -2

6.6 TINH TOAN CHON &
> restart; Digits:=3:

Puong kinh trong cua truc :
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> d:=50;

Sé vong quay :
>n:=1198;

Tri s6 tudi tho :
> Lh:=25e3;

Hé so thoi gian :
> kt:=(.5+.5%(.8Y"m):
Nhiét do :

> theta:=200;
Tén vong quay:
> vong:=lrong;
Loai tai trong :
> taitrong:=vadapnhe;
Co 6 chon :

> co:=nhe;

Luc doc truc:

> Falt=1000;

" Fa2u=Falt;

Luc tiép tuyén :
> Fx1:=1000;
Fx2:=1500;

17y 1:=2000),
1'y2:=2500;

d =50
n:=1198
Lk = 25000.
0 =200

VOHZ = (rong
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taitrong = vadapnhe

co = nhe
Falr-=1000
Fa2t = 1000
Fx1 = 1000
fx2 = 1500
Fy!:=2000
Fy2-=2500

Thil tyc xac dinh cic hé 56 :
> if vong=trong then V:=1 clif vong=ngoai then V:=1.2 {i;

if  theta=105 then kt:=1 chf (theta<=250)and(thcla>105)then
kt:=(108+.4*theta)/150 fi:

if taitrong=tinhkovadap then kd:=1 elif taitrong=vadapnhc then kd:=1.2
elif taitrong=vadapvua then kd:=1.5 elif taitrong=vadapmanh then kd:=2 clif
taitrong=vadapratmanh then kd:=2.5 f1,
V=1
kt =125
kd =12
Thi tuc lya chon loai 6 :
> if (IFalt=0)then loaiQ:=hido:alpha:=0 fi;
if (Falt<>0)hen loai(Q):=duacon;alpha:=(12¥Pi/180) f1;
e:=evalf(1.5*tan(alpha),3);

loai() = duacon

-t
O‘..—]ST{

¢ =318
Xic dinh cac phan lue @
> Erl:=evalf(sqrt{Fx1*2+Fyl1%2));
Fr2:=cevalf(sqri(l'x272+1y272))
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Fsl:=83%e*]r];
Is2:= 83%*e*1r2:
tal:=Ialt-1-s2;

Fa2:=l-a2t+1-s1;

Fri=2240.
fr2:=2920,
Fsi =591
Fs2 =171,
Fal =229,
Fa2 = 1590.

Ma tran quan ly sé lieu:

> 1f loaiO=bido then

if co=sieunhe then

L.O:=Matrix([["1000904"," 1000905".," 1000906"," 1000907"," 1000908","1
000909 " 100091 1","1000912" " 100091 5"1,[20,25,30,35.40,45,50.60,75],[ 37,
42,47 .55,62,68,80.85,100],(9.9.9,10,12,12,13,13.16],|.5,.5,.5,1,1,1,1.5,1 5,15
1,[5.14,5.57,5.95,8.16,9.54,10.3,12.3,12.5,19.1 1,13.12,3.75.4.06,5.76,7.06,8.2
9.10.2,10.8,17.2]p fi;

if co=dacbieinhehep then

[.O:=Matrix([["700105","700106"," 70} 07","700108","700109"," 7001 10
" 70018107 7001127," 7001137, T001 14"1,125,30,35,40,45,50,55,60,65,70],[4
7.55.62.68,75,80,90,95,100,110],[8,9,9,9,10,10,11,1 1,111 31.0.5..5..5,.5,.5,1.1
1,1,11.06.57,7.56,7.74,10.3,10.5,10.8,12.9,13.2.1 3.5,15.8],[4.24,5.4,5.79,8.06
,8.57.9.07,10.8,11.5,12.1,14.2] i 5

il co=dachictnhevua then

L.O:=Matrix([[104","105","106","107","108"," 109"."1 oz
11377114 " 115","116","117","1 18","120"],]20,25,30,35,40,45,50,55,60.65,7
0,75.80,85,90,100].[42,47,55,62,68,75,80,90,95,100,110,115,125,1 30,140.15
0),[12.12,13,14,15,16,16,} 8.18,18,20,20,22,22,24,24],{1,1,1.5,1.5,1.5,1.5,1.5,
2.2.2,2222252.5]17.36,79,10.4,12.5,1 3.2,16.5,16.5,22.2,24.1,24.1,30.3.3
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0.4.37.4,37.4,41.1.42.3],[4.54,5.04,7.02,8.66,9.45,12.4,13.4,17.3,18.5,20,24.6
24.6,31.9,31.9,35.7,42.3]D11 ;

if co=nhc then

LO:=Matrix([["204","205",7206","207","208","209","210","211","212"."
213","214","215","216","217","218","219","220"],120,25,30,35,40,45,50,55.6
0,65,70,75,80,85,90,95,100),[47,52,62,72,80,85,90,100,110,120,125,1 30,140,
150,160,170,180],[14,15,16,17,18,19,20,21,22,23,24,25,26,28,30,32,34],[ 1.5,
1.5,1.5,2,2.2,2,2.5,2.5,2.5,2.5,2.5,3,3,3,3.5,3.5,[10,11,15.3,20.1,25.6,25.7,27.
5.34.41.1,44.9.48.8,51.9,57,65.4,75.3,85.3,95.8],[6.3,7.09,10.2,13.9,18.1,18.1
.20.2,25.6,31.5,34.7.38.1,41.9,45.4,54.1,61.7,70,80.6] i1 ;

if co=trung then

LO:=Matrix{[["304","305","306","307","308","309","310","311","312","
313"."314","315","316","317","318","319","320"],[20,25,30,35,40,45,50,55,6
0,65,70,75,80,85,90,95,100),[52,62,72,80,90,100,110,120,130,140,150,1 60,1
70,180,190,215],[15,17,19,21,23,25,27,29,31,33,35,37,39,41,43,47),12,2,2 2.
5,2.5.2.5,3,3,3.5,3.5,3.5,3.5,3.5,4,4,41,12.5,17.6,22,26.2,31.9,37.8,48.5,56,64
.1,72.4,81.7,89,96.5,104,112,136],{7.94,11.6,15.1,17.9,21.7,26.7,36.3,42.6,49
.4,56.7,64.5,72.8,71.7,91,101,133]])fi ;

if co=nang then

LO:=Matrix([["405","406","407","408"," 409" "410","411","412","413","
414" "416","417"},[25,30,35,40,45,50,55,60,65,70,80,85],[80,90,100,110,120
.130,140,150,160,180,200,210],[21,23,25,27,29,31,33,35,37,42,48,52[ | 2.5,2.
5,2.5,3,3,3.5,3.5,3.5,3.5,4,4,5),{29.2,37.2,43.6,50.3,60.4,68.5,78.7,85.6,92.6,1
13,128,136},[12.1,20.8,27.2,31.9,37,53,53,63,71.4,79.6,1 07,1 28,1 38] )fi 1i;

if loatO=duacon then

if co = dacbictnhe then LO: = Matrix ([["2007106", "2007107",
"2007108","2007100","2007111","2007113","2007114","2007115","200711
6","2007118","2007119","2007120","2007122"],[30,35,40,45,55,65,70,75,80
,90,95,100,110],[55,62,68,75,90,100,110,115,125,140,145,150,170),{16,17,1
8,19,22,22 24.26,27,30,30,30,36),(1.5,1.5,1.5,1.5,2,2,2,2,2,2.5,2.5,2.5,3,19.0
8,10.25,10.25,11.33,12.5,14.08,14.08,14.08,12.75,12.83,12.83,12.83,12.83],(

106



23.5,25.6,31.9,40,49.1,52.9,67.6120,88.4,111,114,117,161],[19.9.23,28.4,34,
8.45.2,51.3,65.8,108.8,88.5,111,115,120,166]]) i,

if co=nhc then

LO:=Matrix([["7206"."7207","7208","7209" " 7210"," 721 1","7212","721
4" "72150,07216"," 7217, 7216, 7219",°7220","7224"1,[ 30,35,40,45,50,55,6
0,70,75,80,85,90,95,100,120],162,72,80,85,90,100,110,125,130,140,150,1 60,
170,180,2151,{16,17,18,19,20,21,22,24,25,26,28,30,32,34,40|,[1.5,2,2.2,2,2.5
2.52.5,2.5,3,3,3.3.5,3.5,3.5].[ 13.67,13.83,14.33,15.33,14,15.33,13.17,13.83,
14.5,15.67,16.17,14.33,14.33,15,15),[29.8,35.2,42.4,42.7,52.9,57.9,72.2,95.9,
97.6,106,109,141,145,162,252],[26.3,32.7,33.4,40.6,46.1,58.4,82.1,84.5,95.2,
91.4,125,131,146,2371Pf1;

if co=nherong then

LO:=Matrix([["7506","7507","7508","7509" " 7510","7511","7512","751
3", "7514" "7515" " 75167, 751 7","7518","7519","7520","7522","7524"},| 30,3
5.40,45,50,55,60,70,75,80,85,90,95,100,110,1201,[62,72,80,85,90,100,1 10,12
0,125,130,140,150,160,170,180,200,215],{20,23,23,23,23,25,28,31,32,31,33,
36,40.43,46,53,58],{1.5,2,2,2,2,2.5,2.5,2.5.2.5,2.5,3,3.3,3.5,3.5,3.5,3.5],[13.6
7.13,14.25,15.5,15.67,13.5,14.67,13.83,14.5,15.17,15,15,14.5,14.33,15,15,15
1[1,134.9,50.2,53.9,51.6,59.8,72.2,84,109,110,115,1 33,151,179,225,232,291,
351 ].[27.5,40.3,44.8,42.6,54.5,61.6,75.6,98.9,1()1,108,126,141,171,225,236,2
96,379 bfiy;

if co=trung then

LO:=Matrix([["7306","7307","7308","7309","7310","7311 "r73127,"731
3" "7314""7315","7317","7318"1,[30,35,40,45,50,55,60,65,70,75,85.901,[ 72,
80.90,100,110,120,130,140,150,160,180,190],| 19,21,23,25,27,29,31,33,35,37
41,43],[2,2.5,2.5,2.5,3,3,3.5,3.5,3.5,3.5,4,4],[13.5,12,10.5,10.83,11 67,12.5,1
1.5,11.5,11.67,12.33,11.83,12],(40,48.1,61,76.1,96.6,102,118,1 34,168,178,22
1,2401,129.9,35.3,46,59.3,75.9,81.5,96.3,111,137,148,195,201 | hti;

if co=trungrong then

1.O:=Matrix([["7606","7607","7608","7609","7610","7611","7612" " 761
3" "7614","7615","7616", 7618","7620","7622","7624" ] | 30,35,40,45,50,55,6
0,65,70,75,80.90,100,110,120},{ 72,80,90,100,1 10,120,130,140,150,160,170,1
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forifrom 1 by 1to13do
f (d=L.0O{2,1]) then vt:=i f1;
od fi;
Co:=LO[7.v]|*1000;C:=L.0[6,v1]*1000 fi;
if loaiO=duacon then

if co=dacbietnhe then
forifrom1byltol3do
1f (d=LO[2,i]) then vt:=i fi;
od fi;

if co=nhc then

forifrom 1 bylto 15do
il (d=L0O[2,1]) then vt:=i fi;
od fi;

if co=nherong then
forifrom1bylto17do
if (d=LO[2,i]) then vt:=i fi;
od fi;

if co=trung then

forifrom 1 byl to 12 do
if (d=1.0[2,1]) then vi:=i fi;
od fi;

if co=trungrong then
forifrom1bylto15do
if (d=1.0[2,i]) then vi:=i fi;
od {i;
Co:=LO[8,vt[*1000;C:=LO[7 v ]*1000 fi;

Co =46100.
(" :=152900
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Thu tuc tra cdc hé s3 ( {X,Y}, {Xo,Yol ):

> if (loaiO=bido) then m:=3;X0:=.6;Y0:=.5

elif loaiO=duacon then m:=10/3;X0:=.5;
Yo:=evalf(.22/tan{alpha)) f1;
hs1:=Fal/(10"3*Co):hs2:=Fa2/(1073*Co):

if loaiO=bido then

if Fal/(V*Frl)<=¢ then X1:=1;Y1:=0 clse X1:=.56;

Y 1:=spline([.014,.028,.057,.085,.11,.17,.29,.43,.57],[2.3,1.99,1.71,1.55,1.
45,1.31,1.15,1.04,1),hs1 linear) fi;

if Fa2/(V*Fr2)<=e then X2:=1;Y2:=0 else X2:=.56;

Y2:=spline([.014,.028,.057,.085,.11,.17,.29,.43,.57},12.3,1.99,1.71,1.55,1.
45,1.31,1.15,1.04,1],hs2 linear) fifi;

if loaiO=bidochan then
if Fal/(V*Frl)<=c then X1:=1;Y1:=0 clsc X1:=.45;

Y 1:=spline([.014,.028,.057,.085,.11,.17..29,.43,.57],[1.81,1.62,1.46,1.34,
1.22,1.13,1.04,1.01,11,hs1 linear) fi;

if Fa2/(V*Fr2)<=c then X2:=1;Y2:=0 else X2:=.45,

Y2:=spline({.014,.028,.057,.085,.11,.17,.29,.43,.57],[1.81,1.62,1.46,1.34,
1.22,1.13,1.04,1.01,1],hs2 linear) fi fi;

if loaiO = duacon then X1: = evalf(tan(alpha)); Y1l:=1; X2: =evalf
(tan(alpha)); Y2:=1 fi;

Xac dinh tai trong dong quy udc :

> Ql:=cval{((V¥*X1*Frl+Y 1 *Fal y*kt*kd);
Q2:=cvalf((V*X2*¥Fr2+Y2*Fa2)*kt*kd);
Tinh toan cic théng s6 dé kiém tra :

> L:=¢valf(1.h*60¥n/10/6,5);
Qel:=Q1*ktM1/m):

Qe2:=Q2*kt"(1/m):
Qtll:=(Xo*ITl+Yo*Fal ):Qul2:=Frl:
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Q21:=(Xo*Fr2+Yo*Fa2):Qt22:=Fr2:

if Q11<Qt12 then Qtl:=Q112 else Qul:=Qt11 fi;

if Qi21<Qi22 then Qt2:=Q122 else Qt2:=Q21 fi;

Cdl:=evalf(Qel*(LY\(1/m),5);

Cd2:=eva1f(Qc2*(L)’\(1/m),S);

if (Qt1>Coor(Qt2>Co)dthen print("Loai O ma ban vua chon khong thoa
man dieu kien chiz tai trong tinh .Hay chon lai O !")elif
(Cd1>Cor(Cd2>C)then print("Loai O ma ban vua chon khong thoa man dieu
kien chiu tai trong dong .Hay chon lai O "else print("Loai O ma ban vua
chon thoa man dieu kien chiu tai trong dong va tai trong tinh") fi:

loarO:=]0ai0;"CAC THONG SO VE O LAN VUA CHON";

if loaiO=duacon then

TenO::LO[l,vt];Co::LO[S,vt]*IOOO;C::LO['?,VI]*1OOO;"Duong kinh
trong";d:=d ;"Duong kinh ngoat";D1:=LO[3,vt];"Be rong"; B:=LO[4,vt];"Goc
con";alphal:=L.O[6,v1];"Ban kinh goc luon";r:=LO| 5,vt] fi:

if loaiO=bido then

TenO::LO[l,vt];Co::LO[’?,vt]*1000;C::L0[6,vt]*1000;

"Duong kinh trong”;d:=d ;"Duong  kinh ngoai”;D1:=L.0O[3,v1];"Be
rong";B:=LO{4,v1];"Ban kinh goc¢ luon™;r=LO[5.w] fi;

o 10
-3
Xo =35
Yo =104
X1:= 212
Yi=1
X2:= 212
r2 =1

Q1 = 1060.

111



02 = 3310,

L=1797.0
Q11 = 2240,
012 =3110.

Cd! = 10701.

Cd2 = 33525.

“Loai O ma ban vua chon thoa man dieu kien chiu tai trong dong va tai
trong tinh”

loaiO = duacon
"CAC THONG SO VE O LAN VUA CHON
Ten( ="7210"

Co = 46100

C = 52900.
"Duong kinh trong"
d =50

"Duong kinh ngoai"
D1 =90

"Be rong”

B =20

"Goc con”

al =14

"Ban kinh goc luon”
r.=2

K& thic qué trinh tu dong hod tinh todn.
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Chuong 7

CHUGNG TRINH TU BONG HOA TiNH TOAN
BANH RANG NON (CON)

> restart;Digits:=35:

7.1 CAC THONG SO DAU VAO :
S6 ngay trong thing: > ngay:=30:
Van 8¢ bang tai(m/s): > V:=2.5:
SG ca trong ngay: > ca:=2:
Pudmg kinh tang quay(mm): > d:=200:
S6 gio 1 ca: > g:=8:
S8 nam st dung: > Nam:=12:
Ty s6 truyén cua bé truyén banh rang cén - u[br]:
> ubr:=5; ubr =35
X4c dinh cong suit cac truc:P3, P2, P1 (kW):

>P3:=evalf(Plv/(etakn*etaol),3);P2:=evalf(P3/(etatvbr*etaol),3);P1:=evalf

(P2/(etaD*etaol),3);

P3=415
P2:=524
Pl =558

S6 vong quay cia cic truc ni, n2, n3, n4 (vong/phit):

= nl;=nde:n2:=nlfuD;n3:=n2/ubr;

ni =2922
n2=11975
n3 =23950

Moémen trén cac truc T1, T2, T3 (N.m}:
> T1:=9.55¢3*P1/nl;
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T2:=9.55e3*P2/n2:

T3:=9.55¢3*P3/n3; 71 :=18237
72 :=41.789
73 :=16548

7.2 THIET KE BQ TRUYEN BANH RANG NON (NON):

Ty s6 truyén va mémen xoin trize cht dong:

> ubr:i=ubr; Tbr1:=T2#103;

ubr =35
Tbri =41789.

Sa d6 phan b4 tai trong :

> sodo:=1:10aiQ:=bi:

S8 vong quay BR1,BR2 :

> n2:=n2;n3:=n3;

Loai banh rang : BR con rang thang, BR c6n rang nghiéng hoac BR c6n
rang cung tron:

> BR:=nghieng;

Chon trudic g6c nghiéng B := 15 d¢ g6c an khép o =20

> if BR=nghieng then beta:=30 elif BR=thang then beta:=0 elif
BR=cungtron then beta:=35 fi;alpha:=20;

n2 =1197.5
n3 :=23950
BR = nghieng
B:=30
o =20
Cdc chi tieu co tinh cha vat liéu ché tao bénh rang con:
> Tenvlieu:=["Thep 40-toi cai thien","Thep 45-thuong hoa”,"Thep 45-toi

cat thien(S<=100)","Thep 45-1oi cai thien(S<=60)","Thep 50-thuong
hoa","Thep 50-toi cai thien","Thep 40X-toi cai thien(S<=100)","Thep 40X-toi

114



cai thien(S<=60)","Thep 45X-toi cai thien(S<=100)","Thep 45X-101 cal
thien{ 100<S<=300)"]:

Dran::[200,190,220,250,210,240,245,2?0 ,260,235]:
ghbkeo:z[40,45,40,45,40,55,28,35,38,40]:
klrieng:=[8.5,8.2,8.65,8.5,8.4,8.4,8.8,8.54,8.4,8.5]:
ghlle:=[20,20,17,17,20,20.8.5,10,30,15]:
ghbxoan::[zo,18,16,12,12,13.5,7.5,12,4.1,8]:
ghbuon:=[58,30,35,55,50,52,55,70,60,46]:
ddphuy::[lO,l1,12,10,8,7,9,6,4,4.5]:
ghmoi:=0.5*ghbkeo+.4*ghbuon:
dgia:=[6.75,7,9,10,7.5,10,7.5,10,9,27.5]:
ghchay:=[400,340,450,580,350,530,550,700,650,500]:
ghben:=['?00,600,750,850,640,850,950,850,7500,700]:
modullE:=2.1e7:

Xdy dung cdc ham muyc tiéu :

> fori from 1 by 1 to 10do
Renhal[i]:=evalf(ghtlc[i]/(klrieng[i]*dgia[i])):
Nnhat[i]:=evalf(ghlle[i]/klrieng[i]):
Dbmmhal[i]:=eva1f(ghmoi[i]/klrieng[i]):
Dbtutnhal[i]::evalf(ghbuon[i]"(2/3)lklrieng[i]):
Dblxlnhat[i]:=evalf(ghbxoan[i]’\(2/3)/k1rieng[i]):
Dcrmhat[i]:=eva1f(modullE/klrieng[i]):

Dvdrinhat[1]} :=evalf(ghtle[i]’\2/(modullE*klrieng[i] »:
Knltvntnhat[i]:=evalf(ddphuy[i]/dgia[i]):od:

Thii tuc chon vat li¢u 101w :

> for i from 1 by 1to 10do
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M[l,il:=Renhal.[i]:M[2,i]:=Nnhal[i]:M[3,i]:=l)bmmhal[iI:M[4,i]::Dbtutn
hat[i]:M[S,i]::Dblxmhat[i]:M[6,i]:=Dcrmhal[i]:M[’?,i]:=Dvdrmhal[i]:M[S,i]:=
Knltvntnhat[i]:od:

M:=evalf(matrix(8,10,[seq(M[L,i],i=1.. 10),seq(M[2,i).i=1..10),seq(M]| 3,1]
i=1..10),seq(M[4,1],1=] ..10),seq(M(5,1],1=1..1 0),seq(M[6,i].1=1.. 10),seq(M[7,
i],i=1..10),seq(M]8,i],i=1..10)]),2);

forifrom 1 by lto8do

Jmax[i]:=1:

for jfrom 2 by 1 to 10 do

if M[i,Jmax[i]]<=Mli,]] then Jmax(il:=j fi:

od:od:

K:=[1,2,3,4,5,6,7,8,9,1 0]:dem:=[0,0,0,0,0,0,0,0,0,0}:

forifrom1 by 1 to 10do

for j from 1 by 1 to 10 do

if Jmax[i]=K[j] then demljl:=demj]+1 fi od od:

nho := 1'm:;=dem[1]:

for i from 1 by 1 to 10do if(m<=dem[i]) then m:=dem([i]:nho:=i fi od;

sigmab]:=ghben[nho]:sigmachl :=ghchay[nho]:sigmab2:=ghben{nho-
1]:sigmach2:=ghchay[nho-1]:HBbrl :=Dran[nho]:HBbr2:=Dran[nho-1]:

TenvatlieuBR 1dachon:=Tenvlieu{nho);

TenvatlieuBR2dachon:=Tenvlieu[nho-1];

M=
[.35,.35,.22,.20, 32, 24, 13,.12, .40, .064]
[24,24,20,20,24,24, 97,12,36,18]
[5.1 ,42.39,52,48,58,41 ,53.51,45]
[1.8,12,12,17,16,17, 16,20,18,15]

[ 87, 84,.73, 62, 62, .67, 44, 61, .30, 47]

(25107, 26107, 24107, 25107, 25 167, 25107, 24107, 25107, 25107,
25107) '

[2210%, 2310%, 16107, 16107, 23 10°, 2310°, 3910%, 5610°, 51107
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,.13107]
[15,16,13,1.,1.1,70,12, .60, 44, 16]
TenvatlieuBR Idachon = "Thep 45X-toi cai thien(S<=100)"
TenvatlieuBR2dachon = "Thep 40X-toi cai thien(S<=60)"
Sigma(lllim] va sigmafFlim] 13 c4c {ing sust tiép xic va udn cho phép
tng v6i s6 chu k¥ co sd. Theo bang 6.2, [4]-tap 1:
>sigmaHlim1:=2*HBbr1+70;sigmallim1:=1.8*I 1Bbrl;
stgmaHlim2:=2*HBbr2+70;sigmaFlim2:=1.8*HBbr2:
sigmatliml .= 590
sigmalklim] = 468 0
sigmaHlim2 = 610
sigmalfim2 = 486.0
m{H1] va m[F1] - bac clia dudng cong mdi khi thi vé ti€p xic va udn, do
HB[br]>350, tr91{3]nén:
mH:=6;ml":=6;
Cic hé sé an toan, theo bang 6.2, [4] - tap 1;
> sH:=1.1;sF:=1.75;

K[FC]: h¢ s6 xét d&n anh hudng dat tai, do tai trong hai phia va do
HB[]<350, tr91{4] nén :

> KFC:=.7;

N[FOI- s6 chu ky thay ddi (g suslt co s& khi thir v& udn (vi 14t ca cac
loai thép):

NFO1:=4*1076;NFO2:=NFO1:

¢-s6 1dn an kh6p trong mot vong quay:

cbrl:=2;cbr2:=cbrl;

nbrl s6 vong quay BR1 ,nbr2 s§ vong quay BR2

1[i] tong s& gi& 1am viéc & ché do i,

nbrl:=n2;nbr2:=n3;t1:=1 2*Nam*ngay*ca¥g/2;12:=t1;
mH =6
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mF =6

sH =11
sF=1.175
KFC =1

NFQ1 = 4000000
NFQ2 = 4000000

chrl =2
chr2 =2
nbrl =1197.5
nbr2 = 239.50
t] :=34560
12 .= 34560

Thong thudng chon Z{R1.Z[V].K[XH]=1 ; Y[R].Y[SLK[XF]=1:
» ZR:=1:Zv:=1:KxH:=1; YR:=1;YS:=1;KxF:=1;

ZR =1
Zv =1
KxH =1
YR =1
¥s =1
Kxf =1

N[HO]: s6 chu k¥ thay déi iing sudt co s& khi thir vé tiép xiic theo cong
thic (6.5),[4] tap 1:
> NHO1:=30*(HBbr1)*2.4;NHO2:=30*(HBbr2)'2.4;
NHOI = 1875210°
NHO?2 = 20530 10°

N

N[HE] v& N[FE]: s6 chu k¥ thay d6i tng sut tong duong:theo cong thic
(6.8)-[4], tap 1:
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>NHE1:=60*%cbrl *nbri*(1*11+.83*12);NFE1:=60%*cbrl *nbr1 *(1*11+.8/
mEF*2);

NHE2:=60*cbr2*nbr2*(1*t1+.8/3%12);NFE2:=60%cbr2*nbr2*(1 *t1+.8/
mF¥t2);

NHE! = 75090 10"°
NFEI = 6268210"
NHE2 := 15018 10'°
NFE2 = 12536 10"

Kiém tra diéu kién va thay gia tri(néu can):
> if NHE1>NHOI1 then print("Do NHE1>NHOI1 nen thay
NHE1=NHO1";NHE1:=NHO1; KKL!:=1 else print("Khong can") fi;

if NFE1>NFO1 then print("Do NFE1>NFOI nen thay
NFE1=NFO1");NFE1:=NFO1; KFL1:=1 else print{"Khong can”) fi,

if NHE2>NHO?2 then print("Do NHE2>NHO?2 nen thay
NHE2=NHO2");NHE2:=NHO2; KKL2:=1 else print("Khong can") fi;

if NFE2>NFO?2 then print("Do NFE2>NFO2 nen thay
NEE2=NFO2");NFE2:=NFO2; KFL2:=1 else print("Khong can") fi;
) KFL2:=1
Tinh lai K[HL] va K[FL]: hé sé tuéi tho:theo cong thire (6.3), (6.4)
(4], tap1:
>KHL1 :=(NHO1/NHED)*(1/mH);KFL1:=(NFO1/NFE1 Y*(1/mFY},
KHI.2:=(NHO2/NHE2)A(1 /mH);KFL2:=(NFO2/NFE2)A(1 /mF);
Vay theo cic cong thic (6.1a) va (6.1b) [4], tap 1, cac {mg suit cho
phép tinh nhw sau:
»sigmaHcpl :=sigmaHlim1*KHL1/sH;sigmaFcpl:=sigmaFlim1*KFC*K
FL1/sF;
sigmaHcp2:=sigmaHlim2*KHI.2/sH;sigmaFcp2:=sigmaFlim2*KFC*KF
[.2/sF;
sigmaHcpl = 53636
sigmakcpl = 187.20
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sigmaHcp2 = 55455
sigmakFep2 = 194.40
Vay tng sudt tiép xic cho phép la:
> sigmalicp:=(sigmaHcpl+sigmaHcp2)/2;
sigmaHcp = 545 46
Theo cong thiic (6.13),[4]-1ap 1, ing suat ti€p xic cho phép khi qua tai:
sigmal 1 max:=2 8*sigmachl;sigmaH2max:=2.8*sigmach2;
sigmaH Imax .= 1820.0
sigmaH2max = 1960.0
Theo cong thifc (6.14)[4]-tap 1,img suat udn cho phép khi qu tai :
sigmaF1max:=.8*sigmach] ;sigmali2Zmax:=.8*sigmach2;
sigmalF Imax .= 520.0
sigmal2max = 560.0
Tiéu chudn hod ty s6 truyén dé tra s6 rang tiéu chudn :
> if (ubr>=1)and(ubr<1.5)then ut:=1 fi;
if (ubr>=1.5)and(ubr<2.75)then ut:=2 fi;
if (ubr>=2.75)and(ubr<3.5)then ut:=3.15 fi;
if (ubr>=3.5)and(ubr<4.5)then ut:=4 fi;
if (ubr>=4.5)and(ubr<=6)then ut:=6 fi;
if (ubr>6)then ut:=6 fi;
ut =06
K[R] : hé s8 anh hudng cta vat liéu
Tha tuc tra hé s6 K{d] :
> if BR=thang then Kd:=100
elif BR=nghieng then Kd:=87
elif BR=cungtron then Kd:=83.5 fi;
ZM:=274:KR:=.5%Kd;
K{be] :H¢ s6 chiéu rong vanh ring :



> Kbe:=.25;Tyso:=Kbe*ubr/(2-Kbe);
Kd =87
ZM =274
KR =435
Kbe = 25
Tyso .= 71429
Thi tuc tra hé s& phan b6 tai trong khong déu K{Hbeta] theo bang
(6.21),[4], tap 1:
> if sodo=1 then
if loaiO=bi then
if (BR=thang)or(BR=nghieng) then
KHbcla::spline([.2,.4,.6,.8],[1.16,1.3?,1.58,1.8],Tyso,linear);
KFbeta:=spline([.2,.4,.6]},[1.25,1.55,1.92],Tyso,linear)
f1;
if BR=cungtron then
KHbeta:=spline({.2,.4,.6,.8],[1.08,1.18,1.29,1 4], Tyso,linear),
KFbeta;=spline([.2,.4..6},[1.13,1.27,1 45),Tyso,linear)
fi;
fi;
if loaiO=dua then
if (BR=thang)or{BR=nghieng) then
KHbeta:=spline({.2,.4,.6,.8],[1.08,1.2,1.32,1.44], Tyso,linear);
KFbcla::splinc([.Z,.4,.6,.8,1],[1.15,1.3,1.48,1.67,1.9],’[‘yso,linear)
fi;
if BR=cungtron then
Kibeta:=spline([.2,.4,.6,.8,1],[1.04,1.1,1.1 5,1.22,1.28],Tyso,linear);
KFbeta:=spline([.2,.4,.6,.8,1},[1.07,1.15,1.24, 1.34,1.43], Tyso,linear)
fi;
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fi

fi;

if sodo=2 then

if (BR=thang)or(BR=nghieng) then

KHbela::spline([.2,.4,.6,.8,1],[1.03,1.07,1.12,1.18,1.24],Tyso,linear);

KFbela:=spline([.2,.4..6,.8,1],[1.04,1.1,1.18,1.26,1.35],Tyso,1inear)

fi;

if BR=cungtron then
KIIbela::spline([.2,.4,.6,.8,1],[1.02,1.03,1.05,1.08,1.12],Tyso,linear);

KFbela::splinc([.Z,A,.6,.8,1],[1.02,1.05,1.08,1.12,1.17],Tyso,linear)

fi;

fi;

X4c dinh chiéu dai con ngoai so b - Rlesb] va dudng kinh chia ngoai -
dlel] cong thic(6.52),[4], 1ap 1:

>REsb:=evalf(KR*sqrt(ubr’2+1)*(Tbr! *KHbeta/((1-
Kbe)*Kbe*ubr*sigmaHcp 2)Y\(1/3));

del:=evalf(2*REsb/sqrt(ubr*2+1});

REsh = 117.81 KHbeta'
3}

)

del = 46.208 KHbetd "

Thil tuc tra s6 rang tiéu chudn béng(6.22) J4l,tap 1t
> if BR=thang then
z1{1]:=spline([40,60,80,100,125,1 60,2001,[24,24,25,25,26,27,30].del linear):
z1[2]:=spline([40,60,80,100,125,160,200],{20,20,21,21 ,22,24,28],del lin
car):
z1[3.15):=spline([40,60,80,100,125,160,200],[18,1 8,19,19,20,22,27],del,

linear):

21[4]:=spline([40,60,80,100,125,160,2001,[16.,16,17,1 7,18,21,24],del lin
ear):
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z1 [6]:=5pline([40,60,80,100,125,160,200],[1 5,15,16,16,17,18,22],del lin
ear) fi:

if (BR=nghieng)or(BR=cungtron) then
z1{1):=spline([40,60,80,100,125,160,200],[21 21,22,23,24,26,29)del Imear):

71[2]:=spline({40,60,80,100,125,1 60,200],[16,16,17,17,18,20,24],del lin

ear):

zI1[3. 15]::spline([40,60,80,100,125,160,200],[12, 13,14,15,16,18,22],del,
linear);

zl[4]::spline([40,60,80,100,125,160,200],[1 1,12,13,13,14,17,20],del lin
car):

z1 [6]:=spline([40,60,80,100,125,160,200],[9,10,10,1 1,12,14,18],del linea
) fi:

Z1:=z1[ut];

Zl =zl

Tinh so b dudng kinh trung binh va modul trung binh theo cdc cong thitc
(6.54)-(6.55)-(6.56),[4], tap 1:

= dmlsb:=evalf((1-
.5*Kbe)*del,3);mimsb:=evalf(dml sb/Z.1,2);mtesb:=evalf(mtmsb/(1-
.5%Kbe),2);

dmlsb = 40.4 KHbetd
(13}
mimsh = 40. {{E_baa__
zl P
(113)
mitesh = 45. gﬁm——
zi

6
Thi tuc xdc dinh modun tiéu chusn ©
> Mdtc:=[1.25,1.5,2,2.5,3,4,5,6,8,10,12];
forifrom 1 by 1to 10do
if (mtesb=Mdtcli]) then mte:=Mdtcli] f1;
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if (mlesb)Mdtc[i])and(mtesb<(Mdtc[i]+Mdtc[i+I D/2) then mte:=Mdic[i]
fi;

il (mtesb>=(Mdtc[i]+Mdtc[i+1 D/2)and(mtesb<Mdic[i+1]) then
mte:=Mdtc[i+1] fi od;mtc::mte;mlm:=m1c*( 1-
.5*Kbe):mnm::zevalf(mtm*cos(bela*Pi/l 80)):

forifrom 1 by 1 to 10 do
if (mtm=Mdtc{i]) then mim:=Mdtc|i] fi;
if (mlm>Mdtc[i])and(mtm<(Mdtc[ 1+Mdtcfi+11])/2) then mtm:=Mdtc[i]
fi;
if (mtm>=(Mdtc[i]+Mdtc[i+1 D/2)and(mtm<Mdtc[i+1 D then
mim:=Mdic[i+1] fi od;
forifrom1by1to 10do
if gmnm=Mdtc[i]) then mnm:=Mdic][i] fi;
if (mnm>Mdtc[i])and(mnm-:(Mdtc[ 1]+Mdtcfi+11)/2) then mnm:=Mdic[i]
fi;
if (mnm>=(Mdtc{i]+Mdtc{i+1 Di2)and(mnm<Mdtc{i+1}) then
mnm:=Mdtc[i+1] fi od;mtm::mtm;mnmzzmnm;
zl:=round(dm1sb/mtm):z2:=ubr*z1 ;
Mdic =[125,15,2,25,3 45, 0, 8,10, 12]
mite = mite
mim = 875 mte
mnm = 75775 mte

13
KH beta( )]

zf = round(46. 171
mite

1:3
KHbeta"™
mie

z2 =5 round(46.171

Tinh géc con chia :
>deltal:=cvalf(arctan(z2/2] ));della2:=evalf(l’i/2-dellal);
81 :=1.3734
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32 =.1974
Thi tuc tra hé s6 dich chinh bang (6.20), [4], tap 1:
»>X1 ['1 ]:=spline([16,18,20,25,30,40],[.1,.09,.08,.07,.06,.05],21 Jinear):

X1[2]:=spline([13,14,15,16,1 8,20,25,30,40),{.44,.42,.4,.38.,.36,.34,.29,.25
,-2),z1 linear):

X1[3.15):=spline([12,13,14,15,16,1 8,20,25,30,40].[.53,.52,.5,.48,.46,.43,.
4..36,.31,.24],21,linear):

X1[4]:=spline([12,13,14,15,16,18,20,25,30,40],(.56,.54,.52,.5,.48,.45,.42,
.38..33,.26],z1 ,linear):

X1[6]:=spline([12,13,14,15,16,18,20,25,30,40],(.58,.56,.54,.52,.5,.47,.44,
.4..35,.28],z1,linear):

x11:=X1[ut];
xil=XI
Xéc dinh lai c4c hé s6 dich chinh sao cho thoa mén diéu kién (-0,5<=x
<= 0,5 ) &€ tra bang (6.18),[4],tap 1, x4c dinh h¢ s& dang rang:
> x:=[-.5,-.3,-.1,0,.1,.3,.5]
if x11>=x{7]then x1:=x[7] elif x11<=x[1] then x1:=x[1]fi;
forifrom 1 by 1 to 6 do
if (x11=x[i}) then x1:=x[1] {i;
if (x11=x[iDand(x1 l<(x[i}+x[i+11)/2) then x1:=x[i] fi;
if (x11>=(x{i}+x[i+1])/2)and(x11<x[i+1]) then x1:=x[i+1] {1 od;x2:=-x1;
' x2 =-xi
Tinh lai dudmg kinh chia ngoai va chi¢u dai nén ngoai
s>dml:=z] *mtm;RE:=evalf(. 5*mie*sqri(z172+222});

(1:3)
KHbet
dml = 875 round[46. 171 —ﬁ-a—} mie
mie

KHbeta 2
ela
RE = 2.5495 mte round[46.171 —mt-e——]

125



Kiém nghiém ring vé dé bén tiép xic:

He s6 k& dén hinh dang bé mat 1ip xiic bang (6.12)- Trang106-[4], tap 1:

> hs:=(x1+x2)/(z1+22):

ZH[0]:=spline([-.015,-.01,-
.005,0,.005,.01,.02,.03,.05,.081,[2.14,1.93,1.83,1.76,1.71,1.68,1.62,1.58.1.52. -
1.48],hs linear):

ZH[30}:=spline([-.02,-.015,-.01 -
.005,0,.005,.01,.02,.03,.05,.081,[1.81,1.7,1.65,1.6,1.56,1.54,1.52,1.48,1.45,1.4
2,1.38],hs,linear):

ZH[35]:=spline([-.02,-.015,-.01,-
.005,0,.005,.01,.02,.03,.05,.081,[1.66,1.6,1.56,1.53,1.5,1.48,1.46,1.42,1.4,1.37
,1.35],hs,linear):

zI:=ZH[beta];

zH = ZH30

He s6 tring kh6p ngang, theo cong thic (6.38b){4]-tap 1:

> cpsilonalpha:=evalf((1.88-3.2%(1/z1+1/22)Y*cos(beta*Pi/180));
3.3254

KHbeta"
roq'nd[46. 171 —-——a——]

mie

epsilonalpha = 1.6281 -

He¢ s8 ké dén su trung khdp cia rang :
> if BR=thang then
Zepsilon:=sqrt((4-epsilonalpha)/3) clse Zepsilon:=sqrt(1 /epsilonalpha)fi;

1
33254

(13)
bet,
round[46,l7l—~—~KH cta J
mte

Van t8¢ vong (m/s), theo cong thic (6.40)-[4)- tap 1 :
> vir=cvalf(dm1*nbr] *Pi/(60000));
if BR=thang then

Zepsilon =
1.6281 —
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if v1<=1.5 then ccx:=9 fi;
if(vl<=4)and(v1>>1.5)then ccx:=8 fi;

if (vl<=8)and(vl>4)then ccx:=7 fi;

if (vl<=12)and(v1>8)then ccx:=6 fi;fi;
if (BR=nghieng)or(BR=cungtron) then
if vl<=3 then ccx:=9 fi;
if(vi<=7)and(v1>3)then ccx:=8 fi;

if (vl<=10)and(v1>7)then ccx:=7 fi;

if (vl1<=20)and(vl>10)then ccx:=6 fi;fi;

13
KHbeta"™’ ]
—_— | te

mie

vi = 054862 round[46.1?l
Thi tuc tra he s8 phan b6 tdi trong khong déu bang(6.14), (4], tap 1:

>KHalpha[6]:=spline([2.5,5,10,15,20,25],[1.01,1.02,1.03,1.04,1.05,1.06],
vl linear):

KFalpha{6]:=spline({2.5,5,10,15,20,25),{1.05,1.07,1.1,1.13,1.17,1.2},vL,li
near);

KHalpha| 7}:=spline([2.5,5,10,15,20],{1.03,1.05,1.07,1.09,1.12],v1 linear:

KFalpha[7]:=spline([2.5,5,10,15,20],{1.12,1.16,1.22,1.25,1.35],v1 linear):

KHalpha[S]:=splinc([2.5.,5, 10,15],[1.05,1.09,1.13,1.17],v1,linear):

KFalpha[8]}:=spline([2.5,5,10,15],[1.22,1.27,1.37,1.45],v1 linear):

KHaltpha{9]:=spline({2.5,5],[1.13,1.16],v1 linear):

KFalpha{9]:=spline({2.5,5],[1.37,1.40],v1 linear):

Hé sé phan bé tai trong khéng déu :

>KHalpha:=KHalpha[ccx];KFalpha:=Kl-alpha[ccx];

K[11v]- hé s6 ké dén 1ai trong dong xuat hién trong viing an khép,ira bang
(6.15), [4], tap 1 d€ x4c dinh hé s§ anh hudmg cha sai s6 in khdp :

> if BR=thang then deltalH:=0.014;deltaF:=0.016 fi;

if (BR=nghieng)or(BR=cungtron) then deltaH:=0.004;dehaF:=0.006 fi;
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1f mte<=3.55 then g0[6}:=38;20(7]:=47;20[8]):=56,g0[9]:=73 fi:
if (mte>>3.55)and(mte<=10) then
g0[6]:=42;g0[7]:=53;20[8]:=61;g0[9]:=82 fi:
if (mte>10) then g0[6]:=48;g0[7]:=64;g0[8]:=73:;g0[9]:=100 fi:
go:=gO[cex |;vHi=evalf(deltat*go*v1 *sqrt(dm1 *(ubr+1)fubr));b:=Kbc*R
E;
KHv:=1+vH*b*dm1/(2*Tbr1 *KHbeta*KHalpha);
deltaH = 004
deltal” = 006
go =gl

oox

vH =

(i3 { (/3
b |
.0002248%0 roun{46. 17 1M] — mum[% 17 1m_] mte
cex mte y mte

Krberd™Y
eta
b= 63738 mte rouncl[46.]71 _Tte—J

(13}
KHbeta
KHv =1+ .1500510% g0 round[46 l?l—;—~] mte’

(1/3) (1f3}
,\/ m{461?1KHbt mre/\/roun({46 171K‘%e ]f(

KHbetaKHalphd

Theo cong thic (6.33), [4]-tap 1 dng sudt tiép xic xuat hién trén mat
rang:

KH:=KHbecta*KHalpha*KilIv;

sigmaH:=eval{(ZM*zI1*Zepsilon*sqrt(2*Tbr] *Ki I*sqri(ubrA2+1)/(.85%b
*ubr*dm1/2)));

if abs ((sigmatl-sigmallcp)/sigmall) >.04 then bi=b* ((sigmaH/
sigmallcp)n2);

sigmall:=evall(ZM*zH*Z.cpsilon*sqri(2*Thr1 *KH*sqrt(ubr2+1)/(.85*b
Fubr*dm1/2))fi;
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(1:3)
KHbeta
KH = KHbefaKHaIpha[ 1+.1500510° gowroum{%. 171 T] mite’

it

. 2
(1/3) )
,.-"'rounc{46 171‘%] mie . round[46 171{@?—’1‘-‘:’—} X
\ mte _ mie

KHbeta KHalpha)

/ 1

sigma =12420ZH, ., | sqry KHbe
/ 3.325
H 0. |/ 1.628 7
1'3 I l round [46 1'}'1{1%&r ]
'..-' 1 mte

mie

2
()
KHbet
KHa!pha{l,+ 15005 10° g0_ round[46 171$] mee’

! (1/3)

2
f (17
x/ round[46 171 Ig-%; - ]m:e \ {round [4—6 1?1§MJ X

mte
KHbetaKHaipha)] /
(13) (173)
mtea/\/round[éldl’n@_e_ﬂ__J round£46_1?1KHbe a J D
mte mite

Kiém tra do bén tiép xic:

> if sigmall<sigmaHcp then print("ung suat tiep xuc thoa man dicu kien
ben tiep xuc") else print("ung suat tiep xuc khong thoa man dieu kien ben
tiep xuc") fi;

Kiém nghiém rang vé do bén uén:

Kiém tra do bén uén d€ dam bao do bén udn cho rang, img sudt udh sinh
ra tai chan rang khong ducgce vugt qua mét gia tri cho phép, theo cac cong thic
(6.43) va (6.44) [4]14ap 1:

Y{epsilon]- hé s6 ké dén su tring khdp clia rang:
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Y[beta]-Hg s6 k¢ dén do nghiéng cia rang:
> Yepsilon:=1/epsilonalpha; Ybeta:=evalf(1-beta/1 40);

1
33254

(143)
round[46, 171 £Hieta_]

mie

Yepsilon =
1.628] —

Ybeta = 78571
Y{F1] va Y[F2]-1i¢ s6 dang rang, tra bang 6.18 [4]-tap 1.
Cac s6 rang trong duong 1a:
>zv1:=evalf(21 /(cos(beta*Pi/180))"3);zv2:=evalf(z2 {cos(beta*Pi/] 8MH3

);
{13}
zvl = 1.5396 round(46,1?1 MJ
mte
(1:3)
v2 =7 6977 round[46. 171 _&H_bg{a__}
mie

Thu tuc hra chon hé s6 dang rang Y[F):

>YF[0.5]:=spline([12,14,16,1 7,20,22,25,30,40,50,60,80,100],[ 3.46,3.42,3
-4,3.4,3.39,3.39,3.39,3.4,3.42,3.44,3.47,3.5,3.52] .2v1 Jinear): '

YE[O.3):=spline([12,14,16,17,20,22,25,30,40,50,60,80, 100],[3.89,3.78,3.
72,3.67,3.61,3.59,3.57,3.54,3.53,3.52,3.5 3,3.54,3.55],zv1 linear):

YF([O.1]:=spline([ 1 7,20,22,25,30,40,50,60,80,100],[4.03,3.89,3.82,3.77,3.
7,3.63,3.6,3.59,3.58,3.58],zv1 linear):

YF[O]:=spline([17,20,22,25,30,40,50,60,80,100,1 50],[4.26,4.08,4,3.9,3.8,
3.7,3.65,3.62,3.61,3.6,3.6],zv1 linear):

YF[-
0.1]:=spline([20,22,25,30,40,50,60,80,100,1 50],[4.28,4.2,4.05,3.9,3.77,3.7,3.
67,3.62,3.61,3.63],2zv1 linear):

YF[-
0.3]:=spline([25,30,40,50,60,80,100,150],[4.28,4.14,3.92.3.81 ,3.74,3.68,3.65,
3.63],zv! linear):
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YE[-

0.5 ):=spline([40,50,60,80,100,150],14.13,3.96,3.84,3.73,3.68,3.63] vl Jinear):

YF[0.5]:=spline([12,14,16,17,20,22,25,30,40,50,60,80,100],[ 3.46,3.42,3.
4,3.4,3.39,3.39,3.39,3.4,3.42,3.44,3.47 3.5,3.52],2v2 linear):

YF[0.3):=spline([12,14,16,17,20,22,25,30,40,50,60,80,100],| 3.89,3.78,3.
?2,3.6?,3.61,3.59,3.5?,3.54,3.53,3.52,3.53,3.54,3.55_],zv2,1incar):

YF[O.1]:=spline([17,20,22,25,30,40,50,60,80,1001,[4.03,3.89,3.82,3.77.3.
7,3.63,3.6,3.59,3.58,3.58],7v2 linear):

YF[O]::spline([l'?,2(),22,25,30,40,50,60,80,100,1SOJ,[4.26,4.()8,4,3.9,3.8,
3.7,3.65,3.62,3.61,3.6,3.6],zv2 linear):

YF[-
0.1:=spline({20,22,25,30,40,50,60,80,100,150],[4.28,4.2,4.05,3.9,3.77,3.7.3.
67,3.62,3.61,3.63],2zv2,linear):

YF[-
0.3]:=spline([25,30,40,50,60,80,100,150],[4.28,4.14,3.92,3.81,3.74,3.68,3.65
3.63},zv2 lincar):

YF[-
0.5]:=spline([40,50,60,80,100,1501,[4.1 3,3.96,3.84,3.73,3.68,3.63],zv2 linear):

> YF1:=YF[x1];YF2:=YF|[x2];

YKl = YF;I
YF2 = YF_X ;

k4

K[Fv]-H¢ s6 k€ dén téi trong dong xuat hién trong viing 4n kh&p khi tinh
vé udn, theo cong thic (6.46) [4]-tap 1:

>vE:=evalf(deltaF*go*v1*sqrt(dm1*(ubr+1)/ubn);
>KFv:=evalf(1+vF*b*dm1/2*Tbr1 ¥*KFbeta*KFalpha));

vi=
(13) . (1733
KHbe K
000337380 roum{46_1’;"1--L—-]s‘n.'e1 / roun{46 171 @I—Jmm
£Ccx mre g mre
(N
KHbeta
KFv =1 + 22508102 g0 round[46,l71 —-—?——] mte’
ocxy mte
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132

(13) £13)
K
,\/rounc{46 1712228 Hb” m:e/\/;um{%mmbem J;(

KFbetaKFalpha)
K[F}- h¢ s& tai trong khi tinh vé udn :
> KF:=KFbeta*KFalpha*KFv;

13}
KF = KFberaKFm'pha[l +.2250810° g0 roum{46 171@——-J mte’

mie
{113} (1/3)
fi
/\/rounz{% M — KHb eta mre ,\/rounz{f-iﬁ 171 Kfbeta J A
KFbeta KFalpha)

>sigmaF1:=2*Tbrl *KF*Yepsilon*Ybeta* YF1/(.85*b*dm]1 *mnm);
sigmaF2:=sigmaF1*YF2/YF]1;

KHbeta"
sigmal1=182810KFbetdFalphg 1. +.22508108g0mr0un{46 17— —e—]

) (3
,\/rounr{46 171KHbe a Jmte /\/roum{46 171K—H%:——] i

KFbetaKFafpha)} 16281 33254 o | mie
/ roun({46 171 Kffbeta —JJ
mie

{13) (13)
KHb KHbe
ﬁuu{% 171 S } rounc{46.171~—7;e——]

KHbe (13) 2
sigmak2.= 182810 KFbetaKFalphd 1.+ 2250810°% 00 _round 46. l7l-—b —
& 8Y. "




(3 3\
\/ round[% 171 KHbe’a ]mre J round[46 171£Hfj?f—~:~e"—] i

Kﬁbe:axpa:pha)] v, /| Leasi 3.3254 "

7
' roun({46 7y oed K‘% 1 J

(13) (13)
KHbeta
/\/roum{46 171 J round[46.171—-—}
mite

Kiém tra c4c tng suat uén & cé hai banh rang déu nho hon dng sudt udn

cho phép :

if (sigmal1-sigmaFcpl<0)and (sigmakF2-sigmaFcp2<0) then print("ung
suat uon thoa man dieu kien ben uon") else print("ung suat uon khong thoa
man dieu kien ben uon™) fi;

Kiém nghiém qu4 1ai :

Theo cong thiic (6.48)-[4], tap 1: dng suft 1iép xic cuc dai:

> th:=1..4;sigmaHmax::sigmaH*(qu)"(1 2);

Theo cong thic (6.49)-[4], tap 1: Gng suit uin cuc dai:

>sigmalFmax1:=evalf(sigmaF1*Kqt);sigmaFmax2:=cvalf(sigmalF2*Kqt);
Kgt =14

sigmallma:=146950ZH,, . |~ - L sqrl KFbe:
| 3.325

!

IIl -"I 1.628 -

L (n)
H‘-. ,*’{ roun [46 17~ KHber ]
V mie

£1:3)
KHbet
KHa!pha[l +.1500510%g0_ rounc{46. 171 %—) mie’

(13 ' )
f
,\/round[46.l?l MJ mte /\/round{%,l?l 5”3&1_._} i
nite mte
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KHbeta KHalpha )} [

2 2
(13) (13)
mte’ ,\/roum{%.l?lm] r0und(46_]71_@eri._] D
mte mite

P

sigmaFmax] = 255930. KFbeta KFalpha Ll, +.22508 10° g0
w3y PEIE
round[46.l?l ~Kif;'—j—] mte’ \/;ndkflﬁ.l?l ——%—J mte
(1/3} 2
q/ round[46.1’?1 E%;S_J /(KFbeta KFaipha )} YF /

2
(1/3)
16281 - 28R mreS,.\/mun{46.1?1M]
d[ KHbeta ] ; mie
TOUIL -

46171 ——
mte

(13)
b
round[46. 171 £H_£ta__]

mie

sigmaFmax2 = 255930. KFbeta KFalpha [ 1.+.22508 10°% g0

2
(13) (113)
KHbet KHbet
round[46,l7l —ﬁ-—] mte® ,\/round[46,l?1 __ea___] mte
mie mte

2
(173)
\/ round[46.171 @%z—} K KFbeta KFalpha )} YF /
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] :

1.628] - ~ 33254 s | mee | rounz{46_1’?1 -‘E{f%-)
W

round[46.l?l KHberg__]

mte

(1’3
K
round(46,l71 KHbeta ]
mte

Kiém tra cdc ting suft tiép xic va udn qud tai nhd hon cdc dng suit cho
phép.

> if (sigmaHmax< min (sigmaH1max,sigmaH2max)) and (sigmakFmax1
<sigmaF1max)and (sigmaFmax2<sigmaF2max)then print("ung suat tiep xuc
va ung suat uon qua tai thoa man dieu kien qua tai") else print("ung suat tiep
Xuc va ung suat uon qua tai khong thoa man dieu kien qua tai") fi;

Xac dinh céc thong s6 hinh hoc cia bo truyén theo bang 6.11, [4], tap 1 :

> xnl:=evalf(2*(1-ubr\(-2))*sqrt(cos(beta*Pi/180Y*3/z1)):

hte:=evalf(cos(beta*Pi/180)):

if BR=thang then prini("CAC THONG SO HINH HOC CUA BO
TRUYEN BANH RANG CON RANG THANG :") elif BR=nghieng then
print("CAC THONG SO HINH HOC CUA BO TRUYEN BANH RANG
CON RANG NGHIENG :") elif BR=cungtron then print ("CAC THONG SO

" HINH HOC CUA BO TRUYEN BANH RANG CON RANG CUNG TRON )

f1;"Chieu dai con ngoai";RE:=RE;"Chieu rong vanh rang”;b:=b;"Chieu
dai con trung binh";Rm:=RE-.5*b;"Ty so truyen";ubr:=ubr:"So rang
BR1";z1:=z1;"So rang BR2";22:=22;

"Duong kinh vong chia ngoai BR1";

del:=evalf (mte*zl);"Duong kinh vong chia ngoai BR2"; de2:=evalf
(mte*z72);

"Goc con chia”;deltal :=dehal;delta2:=delta2;

"Chieu cao rang ngoai”;he:=evalf(2*hte*mte+.2*mte);"Chieu cao dau
rang ngoai BR1";hael :=evalf((hte+cos(beta*Pi/1 80)*xn1)*mte);"Chieu cao
dau rang ngoai BR2";hae2:=2*hte*mte-hael;
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"Chieu cao chan rang ngoai BR1"; hfel:=he-hael; "Chieu cao chan rang
ngoai BR2"; hfe2:=he-hae2; “"Duong kinh dinh rang ngoai BRI";
dael:=del+2*hael*cos(deltal); "Duong kinh dinh rang ngoai BR2";
dae2:=de2+2*hae2*cos(delial);

“Chieu day rang ngoai BR1"; Sel:=evalf((.5*Pi+2*xn1*tan(alpha*Pi/180)
+x1)Y*mie);

"Chieu day rang ngoai BR2";Se2:=evalf(Pi*mie-Sel);

"Duong kinh trung binh BR1";dm1:=(1-.5¥b/RE)*del;"Duong kinh trung
binh BR2";dm2:=(1-.5*b/RE)*de2;"Khoang cach tu dinh con den mat phang
vong ngoai dinh rang BR1"; .Bl:=RE*cos(deltal)-hael *sin(deltal); "Khoang
cach tu dinh con den mat phang vong ngoai dinh rang BR2"
B2:=RE*cos(delta2)-hae2*sin(delta2); "Modul vong trung binh";mtm:=mtm;

"Modul phap trung binh"; mnm:=mnm; "Khoang lech tam";
e:=evalf(RE¥sin(beta*Pi/180)); "Goc nghieng cua rang o mat mut";
betae:=evalf(arcsin(e/RE)); "Goc nghieng cua rang"; beta:=beta;"Goc an
khop"; alpha:=alpha;

"He so dich chinh BR1":x1:=x1:;"He so dich chinh BR2";x2:=x2;

“Cac thong so hinh hoc cua bo truyen banh rang con rang nghi eng:”

"Chieu dai con ngoai"

173}
KHbe
RE = 25495 mte ,\/round(% 171 r }

"Chieu rong vanh rang

2
(13)
KHb
b= 63738 mte ,\/round[tlé,l’}'l %ﬂ]

"Chieu dai con trung binh"

2
{13}
KHbet
Rm = 2.2308 mie ,\/round£461?1 4;;__]

"Ty so truyen

ubr =5
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"So rang BR1"

(1:3)
zl = round[46_ 171 ﬂbefa__}
mte
"So rang BR2"
(13}
z2:=5 round[46,l7l M}
mte

"Duong kinh vong chia ngoai BR1

(1/3)
del = round{46.l?1 M} mte
mie

"Duong kinh vong chia ngoai BR2

13

KH beta( ) ]

—_—— I mle
mte

de2 =5, round[46,l?1
"Goc con chia”
31 =13734
62 = .1974
"Chieu cao rang ngoai

he == 19320 mfe

- "Chieu cao dau rang ngoai BRI

i
hael =| 86600+ 1.3400 ) mte
round{%_ 171 __beft_z__]
nite

"Chieu cao dau rang ngoai BR2

hae2 = 17320 mte —| 86600 + 1.3400 I EY mie

round[46.171 KH—”‘?‘-"——]

mite

"Chieu cao chan rang ngoai BR1

hfel = 19320 mte —| .86600 + 1.3400 ! T | e

round[46.l?l M——]

mle
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"Chieu cao chan rang ngoai BR2

1

hfe2 = 2000 mte + | .86600+ 13400 S | e
round[46. 171 @f‘“—]
mte
"Duong kinh dinh rang ngoai BR1
(U1
bet,
dael = round[46, 171 —K—HL) mie
mte
+.39224 | 86600 + 1.3400 1 mile

(1/3)
round[46. 171 @5"—}
mte

"Duong kinh dinh rang ngoai BR2

{1/3)
dae2 = 5. round[46.1?l ﬂnﬁ_— mie + 3 .3968 mte
— 19612 .86600 + 1.3400 ! am mie
round[46.17l M—J
mite

"Chieu day rang ngoai BR1

Sef =i 15708+ 1.1263 ! 3 +xi | mte
KHbera
round 46.171 R
mie

"Chieu day rang ngoai BR2

Sel2 =3 1416 mte — 1. 1.5708 +1.1263 ! +xI | mte

. (113}
round(-ﬁlé, 171 m—-—]
mte

"Duong kinh trung binh BR1

KHbed™” J
—_— | Hite

dml = 87500 round{46, 171
hite

"Duong kinh trung binh BR2

) (1:3)
dm2 = 43750 round['46.171 %‘3{2‘:——} mie
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*Khoang cach tu dinh con den mat phang vong ngoai dinh rang BR

2
(13
Bl = 50001 mte /\/;und(46 171 fﬁb—”——]

— 98058/ 86600+ 1.3400 A mite
KHb ™
round| 46171 ———

"Khoang cach tu dinh con den mat phang vong ngoai dinh rang BR

2
(13)
Hbet
B2 = 2.5000 mte /\/;und(46 171 _K__eg__} — 33968 mte

+ 19612] 86600+ 13400 mte
KHb "
round| 46171 ——

“Modul vong trung binh
mitm = 875 mte
"Modul phap trung binh”
mnm = 75715 mte

"Khoang lech tam

2
(173
KHbet
e = 12748 mte /\/;und[flé,l'?l ——%-g—

"Goc nghieng cua rang 0 mat mut
betae = 52362
"Goc nghieng cua rang
B =30
*Goc an khop”
a =20
"He so dich chinh BR1"

xi =xI

:
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7.3

"He so dich chinh BR2"
x2 =-xi

XAC BINH CAC LUC TAC DUNG LEN

Cac banh rang khi 1am viéc:

> if (BR=cungtron)or(BR=nghieng) then

Lasc tiép tuyén BR1:

» Ft1;=2*Tbrl/dml;

Luc huong kinh BR1:

>Fr1:=cvalf((Ftl/(cos(beta*Pi/] 80)))*(tan(alpha*Pi/1 80)*cos(delial }-

sin(beta*Pi/180)*sin(delial 1).4);

Luc chiéu truc BR1:
»Fal:=evalf((Ft1/(cos(beta*Pi/1 80)))*(tan(alpha*Pi/1 80)*cos(deltal }+sin

(beta*Pif180)*sin(deltal)}).4);

Luc tiép tﬁyé’n BRZ:

> P12:=Ft1;

Luc huéng kinh BR2:

» Fr2:=Fal;

Luyc chiéu truc BR2 :

> Fa2:=Frl fi;

if BR=thang then

Luc tiép tuyén BR1:

» Ft1:=2*Tbrl/dml;

Luc huéng kinh BR1:

>Fr1:=evalf((Ft1/(cos(beta*Pi/} 80))*(tan(alpha*Py/1 80Y*cos{deltal )-

sin(beta*Pi/180)*sin(deltal 1,4

140

Luc chiéu truc BR1:



»Fal :=eval{({Ft1 /(cos(beta*Pi/! 80))y*(tan(alpha*Pi/180)*cos(dellal )+sin
(beta*Pi/180)*sin(dcltal )),4);

Luc ti€p uyén BR2:
> F2:=Ftl;

Iuc hudng kinh BR2:
» I'r2:=Fal;

Lirc chiéu truc BR2 :
> Fa2:=Fri i,

Céc lyc nity s& duoc dung dé tinh toan thiét k& truc 43 cac banh rang va
chon & truc.

K¢t thiic qué trinh tu dong hod tinh todn.
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Chuong 8

CHUONG TRINH TU BONG HOA TiNH TOAN
TRUC VIT-BANH VIiT

restart;

Digits:=5:

8.1 CAC THONG SO DAU VAO
> # Momen xoan trucvit;
T1 := 49.471000:
# Momen xoan banhvit:
T2 := 587.7*1000:
# Thoi gian lam vicc cua bo truyen:
1=12%12*%30%2*8:
# Ty so truyen cua bo truyen trucvit - banhvit:
u:=15:
# Toc do quay cua trucvit:
nl:=1003:
# Toc do quay cua banhvit:
n2:=66.87:
# He so tinh chat phan bo tai trong cua chu trinh :
kt:=1%5+.8%.5:
Tinh van téc trugt theo cong thitc 13.21 CTM tap [11]:
> vsl:=evalf(4.5%10M-5)*n1 *(T2)(1/3),4);
vs{ =3 780

8.2 CHON VAT LIEU

Ky hiéu mét sé loai vat liéu thuomg dung:
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1 = bpOF-10 - diic bang khuon cét
2 = bpOf10-1-diic bang khuon kim loai
3 = bpOIF-diic li tam
4 = bpUC-6-3-3-dic bing khuon cit
35 = bpUC-6-3-3-diic bang khuén kim loai
6 = bpUC-5-5-5-diic bang khuon kim loai
7 = bpAM9-4-diic bang khuon c4t
8 = bpAMS9-4-diic bang khuén kim loai
9 = bpAMH10-4-4 -diic bang khuon kim loai hoac dic li tam
10 = LMUC58-2-2-ddc bang khuén kim loai
11 = CY12-28-diic bang khuon cét
12 = CY15-32-dic bing khuon cat
13 = CY18-36-dic bang khuon cét
Cac ham néi suy diing trong thiét ké bo truyén truc vit - bianhvit:
Cac thong s6 co ban cla vat lisu:
> ghbke():=[40,45,40,45,40,55,28,35,38,40]:
klrieng:=[8.5,8.2,8.65,8.5,8.4,3.4,8.3,8.54,8.4,8.5];
ghtle:=[20,20,17,17,20,20,8.5,10,30, ] 5];
ghbxoan:={20,18,16,12,12,1 3.5,7.5,12,4.1.8];
ghbuon:=[58,30,35,55,50,52,55,70,60,46]; .
ddphuy:=[10,11,12,1 0,8,7,9,6,4,4.5];
ghmoi:=0.5*ghbkeo+.4*ghbuon;
dgia:=[6.?5,7,9,10,7.5,10,7.5,10,9,2?.5];
ghben:=[200,260,290,160, 1 90,240,400,500,600,340,120,150,1 80];
ghchay:=[120,150,170,90,95, 100,200,140,280,320,360]:
modullE:=2.1e7;

klrieng :=[8.5,82, 8.65, 8.5, 84,84,88,854,84,85)

ghile = (20, 20,17, 17, 20, 20, 8.5, 10, 30, 15]
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ghbxoan =[20, 18,16, 12,12, 13.5,7.5,12, 4.1, 8]
ghbuon =58, 30, 35, 55, 50, 52, 55, 70, 60, 46 ]
ddphuy =[10,11,12,10,8,7,9,6,4,45]
ghmoi =[43.2,34.5 34.0,44.5,40.0,48.3,360,455,43.0,384)
dgia = [6.75,7,9,10,7.5,10,75, 10,9, 27 5]
ghben =200, 260, 290, 160, 190, 240, 400, 500, 600, 340, 120, 150, 180]
ghchay = [120, 150, 170, 90, 95, 100, 200, 140, 280, 320, 360]
modhlll; = 21 10*
Cac ham muc tiéu:
>forifrom1byltol0do
Renhat[1]:=evalf(ghtle{i]/(kIrieng[i}*dgia[i]));
Nnhat[i]:=evalf(ghtle[i]/klrieng|i]);
Dbmitnhat[i]):=evalf(ghmoi|i]/klIrieng[i});
Dbtutnhat[i]:=evalf(ghbuon[i]*(2/3)/kirieng[i});
Dbtxtnhat[1]:=evalf{(ghbxoan[i]N2/3)/kIrieng[i]);
Dertnhat] 1]:=cvalf(modullE/klrieng[i]);
Dvdrtnhat[if:=cvalf(ghtle[i}*2/(modullE*klrieng[i]));
Knltvntnhat[i]:=eval{(ddphuy[i]/dgiali});
od:
Thi tuc t6i wu hod:
> forifrom 1 by 1to 10 do
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M[1,i]:=Renhat[i];M[2,i]:=Nnhat{i};M[3,i}:=Dbmtnhat[i];M][4,i]:=Dbtutn

hat[i};M[5,i):=Dbtxtnhat[i];M[6,i):=Dertnhat[i];M] 7,i]:=Dvdrtnhat[i]}; M{8,i]:=
Knltvntnhat[i];od:

M:=matrix(8,10,[seq(M[1,il,i=1..10),seq(M[2,i],i=1..10),seq(M[3,i],i=1..

10),5eq(M[4,i],i=1..10),seq(M[5,i),i=1..10),seq(M[6,i],i=1..10),seq(M[7,i],i=1
..10),seq(M[8,il,i=1..10)]);

M:

forifrom 1 by 110 8 do

Jmax[i]:=1:

for jfrom2 by 1 to 10do

if M[i,Jmax[i]}<=M][i,j] then Jmax[i]:=j fi;

od;od:
K:=[1,2,3,4,5,6,7,8,9,10]:dem:=[0,0,0,0,0,0,0,0,0,0]:
forifrom ! by 1to 10do

for jfrom 1 by 1 to 10do

if Jmax[i]=K[j] then dem[j]):=dem[j}+1 fi od od:
nho := 1:m;=dem[1]:

for i from 1 by 1 to 10 do if(m<=dem[i]) then m:=dem[i];nho:=i fi od:

[.34858, 34843, 21837, 20000, 31747, 23810, .12879, 11710, 39682
064171]

[2.3529,2.4390, 1.9653, 2.0000, 2.3810, 2.3810, 96591, 1.1710, 3.5714,
1.7647)

2

[5.082, 4.207, 3.930, 5.235, 4.761, 5.750, 4.090, 5.327, 5.119,
4.517]

[1.762, 1.177,1.237, 1.701, 1.615, 1.658, 1.643, 1.988, 1.824,
1.510]

[.8668,.8375,.7340,.6166,.6240,.6749,.4354,.6137,.3049,
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47060 ]
[.24706 107, 25610 107, 24277 107, 24706 107, 25000 107, .25000 107,

23864 107, 24590 107, 25000 107, 24706 107)
(22409 105, .23229 107, .15910 107, 16191 107, 22676 107, 22676 107,

39097109, 5576010, 5102010, .12605107°]
[1.4815, 1.5714, 1.3333, 1., 1.0667, 70000, 1.2000, 60000, 44444, 16364

> # Ham noi suy tinh he so dang rang:

YF:=spline({20,24,26,28,30,35,37,40,45,50,60,80,100,150,300],[1.98,1.8
8,1.85,1.80,1.76,1.64,1.61,1.55,1.48,1.45,1.40,1.34,1.30,1.27,1.24),Zv linear):

> #Ham noi suy tinh he so bien dang theta:

theta:=spline([6.3,7.1,8,9,10,11.2,12.5,14,16,18,20],[36,45,57,71,86,102,
125,152,190,230,276],q,linear).

> # Ham noi suy tinh goc ma sat phi:

phi:=spline([.01,.05,.10,.25,.50,1.0,1.5,2.0,2.5,3,4,5,8,10,15,24],{6.28,5.15,4.
57,3.72,3.15,2.58,2.28,2.00,1.72,1.60,1.37,1.26,1.03,.96,.80,.75] ,vs,linear):

> # Ham noi suy tinh he so tai trong dong:

kHV:=spline([1 .5,3,7..5],[1 .1,1.2,1.3],vs,linear):

>
Kctte:=Vector([50,63,80,100,125,140,160,180,200,225,280,315,355,400,450,
5001):

> Mdtc:=Vector([2,2.5,3.15,4,5,6.3,8,10,12.5,16,20]):

> Hsdk:=Vector([6.3,8,10,12.5,16,20,25]):

Nhap cic thong s6 cua vat liéu da chon:

Chon vét liéu da 61 wu:

> sigma|b]:=ghben[nho];sigmafch]:=ghchay[nho];
O™ 600

C,, = 280

Xac dinh tmg sudt ti€p xic cho phép va tng suit udén cho phép:

> sigma[Ho]:=.8*sigma[b]:
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N[HE]:=evalf(60%(n2 y*1(174*.5+(.8)*4*.5),3):
if(N|HE}-25*%1077)>0) then N[HE]:=25*10"7,print("phai thay gia tri cua
NHE = 250000000™)else print("khong can phai thay gia tri cua NHE ™) f1;
KHL:=evalf((10°"6/N[HE])(1/8),3):
sigma[Hchophep]:.='sigma[H0]*KI-IL;
N[FE]:=evalf(60*(n2)*t(119*.5+(.8)"9%.5),3):
if((N[FE]}- 25*10"7)>0) then N[FE]:=25*10/7,print("phai thay gia tri cua
NEE = 250000000™ )clse print(“"khong can phai thay gia tri cua NFE ") f1;
KFL:=evalf(( LOM6/N[FE]Y(1/9),3):
sigma[Fo]:=-25*sigma[b]+.08*sigma[ch]:
sigmalHchophep]:=sigma[ Hchophep);
sigma[Fchophep]:=sigma[F0]*KFL;
sigma[Hmaxchophep):=2*sigma[ch];
sigma[Fmaxchophcp]:=.8*sigma[ch];
"phai thay gia tri cua NHE = 250000000
N .= 250000000

O trohophep =240.00

"phai thay gia tri cua NFE = 250000000"
N, = 250000000

O ehophep =240.00

o =93 096

Fehophep

=560

GHmaxchophep ’

GFmaxchophep =224, 0

8.3 TINH TOAN CAC THONG SO HINH HOC
Tinh hé s6 duong Kinh q:
> z1:=2:

72:=u¥*z]:
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KH:=1.2:

ql:=.3*%22:

# Thu tuc lua chon he so duong kinh:
forifrom 1 by 1 to 6 do

if (q1=Hsdk[]) then q:=Hesodk{i] fi: if(q1>Hsdk[i]) and (ql<(Hsdk[i] +
Hsdk[i+1])/2) then q:=Hsdk([i] fi:

if(q1<=Hsdk[i+1])and(q]>=(Hsdk[i]+Hsdk[i+1])/2) then q:=Hsdk{i] fi
od;
Xdc dinh khoang c4ch truc tiéu chugn:

>Hesol:=170/(z2%si grna[Hchophep]);Heso2:=T2*KH/q;Heso3:=:z2+q;a[
wsbl ]:=evalf(((Heso1)*2*Heso2 (1 /3)*Heso3,4);msb:=evalf((2*a[wsbl D/H
£s803,3);

#Thu tuc chon mo dul tieu chuan:

forifrom 1 by 1to 10 do

if (msb=Mdtc[i]) then m:=Mdtc[i] fi;

if (msb>Mdtc[i])and(msb<(Mdtc[i]+Mdtc[i+1])/2) then m:=Mdtcfi) fi;

if (msb>=(Mdtc[i] + Mdtc[i+1])/2) and (msb<Kcttc[i+1]) then m:=Mdic
[i+1] fi od;a[wsb2]:=m*Heso03/2;

> # Thu tuc lua chon khoang cach truc tieu chuan:
forifrom 1 by 110 15do
if (a{wsb2]=Kcitc{i]) then a[w]:=Kcitc[i] fi;

if (alwsb2] > Kette[i))and(a[wsb2] < (Kectte[i] + Kcric[i+1])/2) then a]w]:
= Kette[i] fi;

if (a[wsb2]> = (Kcttc[i+Kctte[i+1])/2) and (a[wsb2]<Kctic[i+1]) then
alw]:=Kecttc[i+1] fi od;a[w]:=a[w];

Hesol = 023611
Heso2 = 88155.

Heso3 =38
a = 1392
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msh =732
a .= 152

a =160

Tinh lai van toc truot va hiéu suit thuc té:

> vs:=evalf(m*n1*sqrt(z1*2+q"2)/19100,3);
vs = 3.46

> phi:=phi(vs);

gammal:=evalf(arctan(z1/q));etatt:=evalf(.95*tan(gammal )/tan(gammal
+phi*Pi/180),5);

¢ = 1.4942
vyl :=.24498
etatt .= 85462
Kiém tra do bén ti&p xdc va dé bén udn :
> k[HV]:=kIIV(vs); .
sigma[H}:=(170/22)*sqrt((Heso3/a{w]*3*Heso2);
d{2]:=12*m;mn:=m*cos(gammal);
if (sigmalH]<sigma[Hchophep]) then True else print("Chon lai vat lieu™)
fi;

theta:=theta(q);

KHbeta:=1+(z2/theta)?3*(1-kt);KHbeta:=1+(z2/theta)*3*(1-
kt),d{al ]:=16%(g+2);b2min:=.75*d[al ];Zv:=22/(cos(gammal ))3;

YF:=YF(Zv);KF:=KHbeta*k[HV];b2:=b2min+2;sigma[F|:=1 4*T2*YF*
KF/(b2*d[2]*mn);

if (sigma[F}<sigma|Fchophep]) then True else False fi;

k,, =12102
c, =194.74
d2 =240
mn =77611
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True
B :=56.994
KHbeta = 1.0146
KHbeta = 10146
d.___ =160

4200 °

b2min = 120.00

Zv :=32.856
YF = 1.6915
KF =12279
b2 :=122.00
o, = 175200
True

Hé so dich chinh:
> x:=evalf(a[w]/m-Hes03/2,3);

Kiém nghiém dé bén qia tai:
>Kqt:=1.4;sigma[Hqt]:=sqrt(Kqt)*sigma[Hchophep];sigma[Fqt}:=sqri(K
qt)y*sigma[Fchophep];

if(sigma[Hqt]<sigma|Hmaxchophepl)and(sigma[Fqt]<sigmalFmaxchoph
ep]) then True else False fi; '
Ky =14
S 283.97
Oy = 11015

True
Kiém nghiém dé bén qua tai:
> print("CAC THONG SO CUA BO TRUYEN");print("khoang cach
truc”);afw]:=a[w];

print("he so duong kinh");q:=q;
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primt("Ty so truyen");u:=u;

print("He so dich chinh");x:=a{w]/m-.5*(q+z2);

print("So rang truc vit");zl:=z1;

print("So rang banh vit");z2:=22;

print("goc vit");gammal :=gammal;

print("Duong kinh vong chia");d1:=q*m;d2:=m*22;

print("Duong kinh vong dinh");d[al J=d142*m;d[a2}:=m*(22+2+2%X);
print("Duong kinh vong day");d{f 1]:=m*(q-2.4);d[f2]:=(22-2.4+2*x)*m;
print("Goc om"):delta:=evalf((arcsin(b2/(d[a2]-.5*m)))* 1 80/Pi);

print("Chieu rong banh vit");b2:=b2;print("Chieu dai phan cat ren cua
truc vit");b1:=(10.5+z1 y*m;print("Duong kinh ngoai cua banh vit");

d{aM2]:=d[a2]+1.5*m;
"CAC THONG SO CUA BO TRUYEN
"khoang cach truc
a, = 160
"he so duong kinh"
g =38
"Ty so truyen
u =15
"He so dich chinh”
x =10
"So rang truc vit
zl =12
"So rang banh vit
z2 =30
"goc vit"
y1 :=.24498

"Duong kinh vong chia
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dl =64
d2 =240
"Duong kinh vong dinh
d, . =80

da2 =272.0

"Duong kinh vong day

dﬂ =448

dﬂ =236.8

"Goc om"
8 :=27.079
"Chieu rong banh vit"
b2 :=122.00
"Chieu dat phan cat ren cua truc vit
b1 =1000

"Duong kinh ngoai cua banh vit
d,, =2840
8.4. XAC PINH CAC LUC TAC DUNG LEN TRUC VIT - BANH VIT
KHi LAM VIEC
Tinh lyc tac dung lén bo truyén :
> print ("Luc doc truc "); Flal]: = 2*T2A[2]; Fla2]: = evalf
(F[al]*tan{(gammal + (phi)*Pi/180),3); print ("Luc tiep tuyen"); F[t2}:=
Flal]; F[t1]: = Fa2]; print ("Luc huong kinh "); F[rl]:= F[12]*
tan(20%3.14/180); F[r2]:=F[r1];
"Luc doc truc

F,,, = 48976
F  :=1360.
"Luc tiep tuyen"
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F_=489706
12

F =1360.
"Luc huong kinh
E = 1781.6
F = 1781.6

8.5. TINH NHIET TRUYEN PONG TRUC VIT
> To:=20;td:=90;betal:=1/(.5*1+.5*.8);K[:=13;psi:=.25;P[l] :=5.580;
A:=.5:1d:=To+(1000%(1-eta(it))*P[1 JK*A*(1+psi)y*betal);

70 =20
td =90
Bl :=1.1111
Kt =13
yo=.25
P = 5.580
A=135
td =97.264
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Chuong 9

CHUONG TRINH TU DONG HOA TiNH TOAN TRUC

9.1. CAC THONG SO TINH TOAN CO BAN

Bdng 9.1
r N | Ky hiéu Tén goi cac thong so Pon vi Cha thich__|
1. d Pudng kinh truc mm
2. d Pudng kinh trong chia truc réng mm Vi truc dac
d=0
3. n Téc d6 quay cua truc vong/phut
4. D Cong suét truyén cho truc KW
5. T Momen xodn truc Nm, Nmm
6. M, Momen udn truc Nm, Nmm
7. Fa Luc tac dung doc truc N
8. Fr Luc tac dung hudng tam truc N
g. R Phan Ic toan phan & cac & truc N
10, F,,Fw | Lucvong N
1. M. Momen ubn theo phudng X Nm, Nmm
12. My, Mémen uén theo phuong ¥ Nm, Nmm
13. M. Mémen tuong dudng Nm, Nmm
14, G Gigi han mdi udn dai han vdi chu MPa, Véi méu nhan
trinh (Mg suat ddi ximg (N/mm?) dudng kinh
' d = 7-10mm
15. T Gidi han méi xodn dai han vdi chu MPa -nt-
trinh (Mg suét 431 ximg
186. Os Bién do (mg suat udn MPa
17. T, Bién do (g suat xodn MPa
18, Om Uhg sudt udn trung binh MPa
19. T Uing suét xoan trung binh MPa
[20. ] o, % Gi6i han bén tinh udn, xoan MPa J
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9.2.CAC THONG sO TiINH BEN MOI, BO VONG VA GOC XOAY

CUA TRUC
Bdng 9.2
N° | Ky hiéu Tén goi cac théng sé Pon vi Cha thich
(N (2) (3) (4) (5)
1. | K, K. | Hé s6 tap trung (rng suét thuc t8 -
2. Ve, W: | Hé s6 xét dén anh hudng cla tri s6 -
trung binh cla {ng suit dén sifc
bén moi udn, moi xoén
3. €5, 6 | H& sO0 anh hudng clia kich thudc -
mat cdt truc dén gidi han mai
B Hé s ké dén tang bén bé mat truc -
k" gn | Hé s6 k& dén chét luong bé mat -
Lo BEAi 4
truc
{dé nham)
6. Ky, K. | Hé s& tap trung (mg suat do két - Ranh then,
cau ren, goc
lugn...
Sq Hé s8 an toan moi udn -
8. S, Hé s8 an toan moi xodn -
s Hé sé an toan moi -
10. [s] Hé s6 an toan moi cho phép -
1. a, Ung suat uén MPa
12. T, Ung sudt xodn MPa
13. Cig Ung suét tuong dudng MPa
14, [o] Uhg suét cho phép MPa
15, [td Uhg suét xodn cho phép MPa
16. o Uhg suét udn cho phep MPa
17. f B4 vong truc mm Quy udc la
“+" khi bién
dang theo
chiéu duong
truc toa dd
18. if] Bo vong truc cho phép mm
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(1) (2) (3) (4) (5)
19. 0 Goc xoay mat cit truc Rad Khi xoay
theo chiéu
kim déng hd
lay dau "+"
va ngugc lai
20. 1 Goc xoay mit cit truc cho phép Rad
21. E Médun dan hoi clhia vat liéu truc MPa Véi thép:
E =
(21:22).10*
MPa
22. J Mdmen quéan tinh mat cat truc mm* Véi mat céat
tron:
J = nd'/64
9.3. CAC CONG THUC TINH TOAN CHU YEU
- Diéu kién bén xoé4n cia truc;
T, = T3 szl 9.1)
02d
- Tinh dudmng kinh truc theo mod men xoén:
T ,
d=13 9.2)
0,2[1,]
- Diéu kién bén u6n cla truc:
M
o,= —3 < [o,] 9.3)
01d
- Tinh dutng kinh truc theo sic bén uon:
M
zd 2 3|—* (9.4)
051[0u ]

- Xéc dinh mémen tuong duong M, :

» Khi bo qua su khac nhau vé tinh chét chu trinh tng suit uén va ing sust

xo4n, va theo thuyét bén thé nang bién dang:

M= JM?+0,75T*
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M, = ,/Mj: +M (9.5)

e Khi xét dén su khac nhau vé tinh chét chu trinh ung sudt uén va ung sudt
xoan:

M, = M? +(aTy (9.6)
véi
M, = (M2 + M2,
o]
v6i momen xo4n khong déi: a= LL‘YL
o],
: : ;. ] _ [o]u
v6i momen Xoan thay ddi mach dong: a=
G
voi i d6i : =1 - [E]LH_
i momen thay d6i d6i xing: a=1; o=
[}
Tri s6 [0, [Olp, [0l &y theo bang 9.4.
- Diéu kién bén tinh:
M
véi tryc dac: Oy = ﬁ3 < [o] 8.7)
01d
- M
v4i truc rdng: Gy = -———"%—3— < [o] (9.8)
0.1(1 -8 )d
d!’
trong doé: = —
g £=

- X4c dinh dudng kinh truc:
o Khi bd qua sir khac nhau vé tinh chat chu trinh ing sual udn va tng suat
Xoan:
M
01[c]

vGi truc dac: d >3 9.9)
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Mrd
{01(1-p%)[o]

trong dé: = % : [o] tratheo bang 9-3.

véi truc réng: d > (9.10)

» Khi ¢6 xét dén su khédc nhau vé tinh chat chu trinh ting sudt udn va ting sust
xoan:

véi truc dac: d >3 —ﬂﬁ—/{ﬂ@— (9.11)
01fa]y,
vi truc réng: d= M;d (9.12)
01(1_5 )[G].-'H
df
Trong do: = —.
g A=
- Kiém tra hé s6 an toan mdi:
s =295 5[4 9.13)
52+ 52
Trong dé6:
So = 0-1 (9.14)
KO'C Gﬂ + wcr om
T
5 = -) (9.15)
Kee T ¥ W Ty
Trong dé:
» Khi khong ting bén bé mat:
+ K7 -
Ko = Ko+ K5 -1 - (9.16)
80’
K, +K! -
K, = "}_L (9.17)
g

T
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¢ Khi ¢6 ting bén bé mat:
KO’(_‘ = KG ; Kfc = t
£y €q B

- Kiém nghiém truc khi qud tai dot ngot:
2
Gy = \[Ouq 13Tz < 01y = 08 0,
Trong d6: o, 1a Gng sul udn lic qud tai
7., 12 g sudt xoan hic qué tai

[0, 12 1ng sudt cho phép lic qua tai.

9.4. CAC BANG SO LIEU THUONG DUNG

(9.18)

Bdng 9-3. Tri s6 img suat cho phép [clciia mot s6 loai thép

ding lam tryc

Loai thép, cach nhiét luyén va cd tinh, MPa
(N/mm?)
Nguyén nhan | Budng kinh C35, C45, C45, thi 40Cr, toi
truc CT51 CT61
gay tap trung o, = 850 | o, 2 1000
{tng suét {mm) o, > 500 | o, =600
6,2340 | o,2400
c,>220 | o,2260
[c], MPa
30 58 63 67 70
Lap ép 50 48 50 55 60
100 15 48 50 55
30 60 70 80 90
Gobe lugn 50 58 65 75 80
100 50 55 65 70
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Bdng 9-4. Tri s6 (g suat cho phép [c];, [o]; , [oly

o Gidi han bén Uhg sudt cho phép (MPa)

Vat liéu

o (MPa) {a] (ol [odu

400 130 70 40

Thép cacbon 500 170 75 45

600 200 95 55

700 230 110 65

Thép hop kim 800 270 130 75

1000 330 150 90

Thép duc 400 100 50 30

500 120 70 40

Bdng 9-5. Hé so tap trung img suit Ko va Kt doi véi truc
tai noi c6 ban kinhgéc lugn chuyén tiép

r K K.
BN Khi o, , MPa Khi o, , MPa

500 | 700 | 900 | 41200 | 500 | 700 900 1200
001]135| 14 | 145 | 15 15 | 13 1,3 1,3
002|145| 15 | 155 | 16 | 135 135 1,4 1,4
003 | 165| 1.7 | 18 1,9 14 | 1,45 1,45 15
005 | 1.6 | 1.7 | 18 19 | 145 | 145 15 1,55
01 | 145 155 | 165 | 18 1.4 | 1.4 1,45 1.5
001[155! 16 | 185 | 17 1.4 | 1.4 1,45 1,45
002! 181§ 19 | 2 215 | 155 | 1.6 1,65 1,7
003| 18 | 105 [205| 225 | 155 | 16 1,65 1,7
005|175 19 | 2 2.2 16 | 16 1,65 1,75
001 18 | 20 | 21 22 | 155 | 1.6 1,65 1,75
002195 21 | 2.2 2.4 16 | 1.7 1,75 1,85
003|195 21 | 225 | 245 | 165 1.7 1,75 1,0
0,01 21 | 225 | 235 | 25 | 22| 23 2.4 26
002|215 23 | 245 | 585 | 21 | 215 2,25 2.4
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Bidng 9-6. Hé s6 tap trung g suit Ko va Kt dai veéi truc
tai noi ¢6 ranh then

Ko
o,, MPa Ranh cat bang dao Ranh cat bang K.
phay ngén dao phay hay dia
500 1.6 1.4 1,4
700 1,9 1,65 1,7
900 2,15 1,7 2,05
1200 25 19 2.4

Bdng 9-7. Hé 6 tap trung img suit Ko va Kt déi voi phan cé
then hoa va phan ¢é cat ren trén truc

K, K.
o, . MPa i vdithen | BSivdiren D& véi then Bai vdi then
hoa hoa chir nhat | hoa than khai
500 1,45 18 225 1,45
700 1,6 2,2 245 1,5
900 1.7 2,45 2,65 1,55
1200 1,75 29 2,8 16

Bdng 9-8. Céc hé s6 anh huong cira chit lugng bé mat KK (b)

Cap Ky hiéu trén o, , MPa
dé nham ban vé 500 700 600 1200
34,56 R.80; R,40; R,20 1,2 1,25 1,35 1,5
6,78 2,5, 1,25; 0,63 1,05 11 1,15 1.25
9 10 337, " 16 1 1 1 1
s N . 1 A -
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Bdng 9-9. Hé so kich thude £, va &; (kb, kt)

Bueng kinh truc d (mm)

cac loai thép

va g clatatca

Loai vat ligu
15 20 30 40 50 70 100 200
g,cluathépcacbon | 0,85 0,92 088 | 085 | 081 0,76 | 0,70 | 0,61
&sclia thép hap kim | 0,87 | 0,83 077 |073 ] 0,70 | 065 | 059 | 0,52

Bdng 9-10. Hé sé6 tang bén bé mat truc

Phuong phap Gidti han bén Truc tap Truc tap trung
tang bén bé trong 15i o, , < trung Ung {ing suat nhidu
mat MPa Truc ahan suat it K,~18=2
K,=15
Téi bang dong 600 + 800 1517 1,617 24+238
dién
o 800 + 1000 13+15 - -
tdn sb cao (1)
. 900 + 1200 1,1+1,25 1,517 1,7+21
Tham ni tg (2) .
) 400 + 600 18+20 3 -
Tham than
700 + 800 14+15 - -
1000 = 1200 | 1,2+13 2 -
Phun bi (3) 600 + 1500 1,1+ 1,25 15+16 1,7+ 2,1
Lan nén - 12+13 1.5+16 18+20

Chu thich (1) D6i véi truc co dudng kinh on, B 1ap thdp mét it.

Tri 86 nhd ding khi van téec phun (bi) nhd.

(2) Tri 86 nhd dang d&i voi truc ¢6 chiéu day Iop thém ni to 0,01 d, tri s6
16n ding déi vdi truc co chiéu day 16p tham ni to (0,03 = 0,04) d

(3) SG lidu tim dugc & cac méu thi nghiém co dudng kinh 8 =40 mm.
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. K K . .
Bdng 9-11. Trisé —2 va —* tai cho lap chi tiet

£y By
Pudng | Kidu o, , MPa
kinh
truc, mm lap 500 600 700 800 900 | 1000 1200
K,les ‘
1 25 2,75 3,0 3,25 35 3,75 4,25
30 ] 1,9 206 | 2,25 2.44 263 | 282 3,19
" 1,6 1,79 | 1,95 2,11 223 | 2,44 2,76
| 3,05 3,36 | 3,66 3,96 428 | 460 5,20
50 I 2,3 252 | 2,75 2,97 3,20 | 345 3,39
" 2,0 218 | 2,38 2,57 2,78 3,0 3,40
| 33 36 3,94 4,25 460 | 4,90 56
=100 Il 2,45 2.7 2,96 3,20 346 | 3,98 4,20
mn 215 2,34 | 2,56 2,76 3,0 3,18 364
K. /&

| 1,9 2,05 | 2,20 235 1 250 | 265 2,95
30 I 1,65 164 | 1,75 1,86 1,98 | 2,09 2.3
n 1.4 1.47 | 1,57 1,67 1,77 | 1,86 2,06
I 2,25 2,52 | 2,60 2,78 3,07 | 3,26 362
50 Il 1.9 2,03 | 215 2,28 2,42 | 2,57 2,74
n 16 1,71 1,83 1,95 2,07 | 2,20 2,42
I 2,4 256 | 2,76 2,95 3,16 | 3,34 3,76
=100 1 1,9 204 | 2,18 2,32 2,48 | 2,80 2,92
1] 1.7 183 | 1,94 2,06 2,20 | 2,31 2,58

Cha thich: 1. D& véi 1p ghép 8 Jan trén truc co thé tra theo kiu Iap |.

2. Céc ky hidu kifu 1p:
I - Ki€u lap co dé déi (vi du H7/s6, H7/r6);
I - Kiéu lap trung gian, vi du H7/k6;

‘Il - Kiéu idp 1éng (H/h).




Bang 9-12. Co tinh ciia mét s6 vat liéu ché tao truc

Nhan hiéu | Nhiét luyén | Kich thudc D6 ran Gi6i han Gidi han
thép S, mm, bén chay

khéng 18n hon o, , MPa G, MPa
B C40 toi cai thién 60 HB 192 : 228 700 400
C45 thudng héa 80 HB 170 = 217 600 360
! 16i cai thién 100 HB 192 - 240 750 450
" " 60 HB 241 + 285 850 580
C50 thudng héa 80 HB 179 + 228 640 350
" toi cai thign 80 HB 228 -255 | 700 . 800 530
40Cr | 6i c3ithién 100 HB 230 + 260 850 550
" " 60 HB 260 + 280 950 700
" tham ni tg 80 HRC 50 + 59 1000 800
45Cr | 6i caithién 100 HB 230 + 280 850 650
" " 100 .. 300 HB 163 + 289 750 500
" " 300 .. 500 HB 163 + 269 700 450
40CrNi t6i cai thign 100 HB 230 -+ 300 850 G600
" Y 100 .. 300 HB = 241 800 580
" toi 40 HRC 48 = 54 1600 1400
40CrMo | 6i cai thien 100 HB 241 a00 800
" " 50 HB 269 900 800
" " 40 HRC 45 + 53 1600 1400
20Cr tham 60 HRC 46 + 53 650 400

cachon

12CrNi3N " 60 HRC 56 -+ 63 900 700
25CrMnTi v - HRC 58 + 63 1150 850
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Bdng 9-13. Céng thitc tinh moémen can uén W,
va mémen can xoin W,

Truc mat ¢t tron

Truc ¢4 16 ngang

Truc ¢d 1 rénh
then

Truc ¢6 2 ranh
then

3 3
W =nd;/32~01d;
nd?
w=—7L 1-1,54d—0
32\ d;

d,.- dudng kinh 16 ngang

_mdj bu(d, -1 )2

W,
32 2dj-
2
3
nd}  bu(d; -1
32 dJ,-

3 3

d, - dudng kinh 16 ngang

W, =
nd] bz,(dj- - f )2
16 2d,
W, =
nd?  b(d; - 1)
16 d

trong d6 b, t, — tra bang hoac theo d,

Truc then hoa
rang chif nhat

W, = gnd] 132

W,, = &xd ) 16

trong d6 % = 1,125 d6i vdi then hoa cd nhe, £ = 1,205 ddi v6i
cd trung, £ = 1,265 ddi vGi cd nang va d, la dudng kinh trong.

Truc then hoa
rang than khai

- 3
W, =nd; /32

W, = nd, /16




Bdng 9-14. Céng thifc tinh géc xoay 6 va d6 vong f

Géc ;oay . 1% .
va do ;% £ %%‘cl v
ving f

G, Fab (I + by{BEJ)) - F, c{BEJ)

&% - Fab (I + ay(8EJ} F, cA3EJ)

& 65 F, ¢ (21 + 3cM{BEJ)
th Fb (£ - b* - 3PYGE) F, ¢ (3% - FBEJN
& - Fa (- a* - 3e*V(BEJ)) ]

8 Fab (b - a{3EJN -

fo Fbd (F - b* - AYBEJN -F, cd (P - PUBEH)
f Fae (f - a8 - eY(6EH) -

fa Fa?b?/(3EJN) .

f. s ¢ F, (I + cU(3EJ)

Ghi chu: * D6 véng I8y diu "+" theo chiéu "+ truc f

* Goc xoay f8y ddu "+ khi mét cét truc xoay theo chiéu kim déng ho.
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Bdng 9-15. Cong thic tinh géc xoay 8 va do vong f cia tryc cd hai 201

tra do luc an khép doc truc Fa gay ra

* Géc xoay mat cét truc I8y ddu "+" khi xoay theo chiéu kim déng hé

va ngudc lal,

[
ai lugng Z
T
a b
I
¢
8, 5 :
: Foad _ op. gar+ 3a) tald
IZE, Ji 6F J
&5 F,d I, d
- {2F - 6al + 6a°) (3a+ 1)
12E J1 6FE J
. __Fd F,dl
12EJ1 12EJ
f, da v oad
? Fadd ot 6t + 4t _faad oo
12EJ1 12EJ
Ghi chii: * Quy ubc dé vong 1dy ddu "+" theo chiéu "+" truc f

Bdng 9-16. Gia tri cho phép ciia d6 vong truc f

va goc xoay cua mat cit truc ©

Bai Mat cit nguy hiém Gia tri Pon vi Ghi chu
lugng cho phép

[f Ché 13p banh rang tru 0,01.m mm m la mddun an

khdp

[fl Ché l&p banh rang cén 0,0056.m | mm

G Ché 18p & truot 0,001 Rad

[6] | Chdlapdbidd dbiddchdn | 0005 Rad

G Ché I4p & bi d8 long cau 0,05 Rad

(4 Cho Vap 8 dia tru 0,0025 Rad

[6] Chd lap 6 dua con 0.0016 Rad

[f Truc vit (0,005:001}m| mm | miamddunankhdp
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9.5 CHUONG TRINH TiNH TOAN TRUC VIT
9.5.1. Ty dong hoa tinh todn cac phan Iuec va ndi luc tai mit cat
nguy hiém cua truc
> restart:Digits:=6: (bdt ddu chuong trinh)
> 111:=0:112:=20:113:=20:114:=20:115:=20:
121:=25:122:=0:123:=25:124:=25:125:=25:
131:=50:132:=50:133:=50:134:=50:135:=30:
141:=20:142:=20:143:=20:144:=20:145:=20:
P11:=10:P12:=20:P13:=30:P14:=40:P15:=50:
P21:=15:P22:=30:P23:=45:P24:=60:P25:=75:
P31:=20:P32:=40:P33:=60:P34:=80:P35:=100:
M21:=25:M22:=50:M23:=75:M24:=100:M25:=125:
> 11:=Vector({111,112,113,114,115]):
12:=Vector([121,122,123,124,125)):
13:=Vector({131,132,133,134,135]):
14:=Vector([141,142,143,144,145]):
P1:=Vector(|P11,P12,P13,P14,P15]):
P2:=Vector([P21,1P22,P23,P24 P25]}:
P3:=Vector([P31,P32,P33,P34,P35)):
M2:=Vector({M21,M22,M23 M24,M25]):
> Tinhplgd:= proc(i)
global yA,yB:
local ya,yb,s:
fl:=ya+yb-(PI[iJ+P2[i]+P3[i]):
f2:=ya*(13[i]-11[1])}-M2[i ]+ P3[i)*(14]1]-13[i])
-PLFI3[A]-P2Li]*(13[i]-12[i]-11(i]):
s:=fsolve({f1,f2},{ya,yb}):
assign(s):
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yAli]:=ya:

yB[i]:=yb:

end proc:
> Tinhmm:=proc(1)
global mA,mB,mC:
assign(%):
mA[i:=PI[i]*I1]{i}:
mB[i]:=P3[1]*(14]i]-13[i]):
mC[iL=PI[i]*(1[{+12[i])-yA[i PFI2[1]-M2[i]:
end proc:
>forifrom1bylto5do

Tinhplgd(i); Tinhmm(i):
od:

> YA:= array(1..5):YB:= array(1..5):
MA:= array(1..5):MB:= array(1..5):MC:= array(1..5):
forifrom 1 to 5do
YALi] := yA[i]; YB[il:=yBfi;MA[i]:=mA[i};MB[i]:=mB[i];MCli]:=mC[i];
end do:

print("Phan luc tai goi A :",YA);print("Phan luc tai goi B :",YB); print("
Momen tai mat cat A :",MA); print("Momen tai mat cat B:",MB); print("”
Momen tai mat cat C :" MC);

" Phan luc tai goi A :", [30, 105, 120, 160, 150]

" Phan luc tai goi B :", [ 15, -15, 15, 20, 75]

" Momen tai mat cat A :! {0, 400, 600, 800, 1000]

" Momen tai mat cat B:'} [-600, -1200, -1800, -2400, -1000]
" Momen tai mat cat C ' [-525, 350, -1725, -2300, -1625]

> with(plots):
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> listplot([seq(yAfil].i=]1..5)},labels=["Vi tri","yA"], title="Do thi bicu
dien su thay doi phan luc goi do A", color=blue);

listplot([seq(yBl[il,i=1..5)],labels={"Vi tri","yB"], title="Do thi bicu dien
su thay doi phan luc goi do B",color=blue);

listplot([seq(mA[i},i=1..5)],labels=["Vi tri","mA"], title="Do thi bieu dien
su thay doi momen uon tai mat cat A”,color=bluc);

listptot([seq(mB[i],i=1..5)],labels=["Vi tri","mB"|, title="Do thi bicu dien
su thay doi momen uon tai mat cat B",color=blue);

listplot([seq(mC[i],i=1..5)]},labels=]"Vi 1ri","mC"}, title="Do thi bieu dien
su thay dol momen uon tai mat cat C",color=bluc):

1501 P

- ‘ -.\--‘\'qﬁ
1401 /

120 e
}.fA1 DD_; /
o/

ranﬂ; /
4u—f /

Wt

INinh 9. D6 thi bidu dién sw thay déi phan lic ¢6i dé A
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60 /

vB ﬁDL_

20- mrrr

1~

FTNIT A h
. AN Yitn

Hinh 9.2. D6 thi biéu dién su thay doi phdn lyc go1 d& B

1000 1 //
8010 /

5001 /

mA ] P
4001 /
2001 /

3.
AR {1

Hinh 9.3. D6 thi biéu dién su thay doi momen uon 1gi mdr cdt A.
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-600 4

800
1000 /
-1200
ot
16007
1800
-2000
2200
2400

T LA T T LA R | T ™ —T — T
1 2 3 4 5
Vi tri

Hinh 9.4. D6 thi biéu dién su thay doi momen uéh 1ai mdi cdt B.

‘ ////“\ VA tri
1 AN .3 N 5
Y

500 1-

-1000 \

-1500f \\

—2DDU; \\-\\\ ,_ / '

i v

Hinh 9.5. Dé thi biéu dién s thay doi mémen uén 1gi mt cdit C.

> Iistplot([O,mA[l_],mC['1],mB[ 11,0],labels=]"Vi tri”,"Momen uon"},
tile="Bieu do momen uon tai vi tri 1",color=blue):

Jislplot([(),m/\[2],mC[2],mB[2 1.0],labels=["Vi ™ "Morner; uon"1
title="Bieu do momen uon tat vi tri 2" color=blug):
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Iislpli)l([(),mA[B],m(f{3'],mB{3],(}I,lahcls:[”\="i 1ri”," Momen
litle="Ricu do momen won tai vi tri 3" color=bluey;

lislplm(l(),m/\[4],mC[4],1118[4],()],la1bels=l"\-"'i tri”," Momen
title="Bicu do momen uon tai vi tri 4" color=blue);

tistplot([0,mA| 5],mC|5].mB| 5].0)labels=["Vi tri”,"Momen
title="Bicu do momen uon tai vi tri 5" color=blue);

O R

100 \ /
4 \§

-200 \ /
] \

Mormen uen-300 1*\ /

-400 ; \\ ;’

5004 \ f

500 ~

Hinh 9.6. Biéu dé momen uon 1ai vi iri 1

400 T —

-~ %

200 ' Vi 1

P I .
IR /
2001 \ /

7
!
-4004 /
] £

Mamen uon-600 \ J
800

1000 \\ /

-1 2[10i v

Hinh 9.7. Biéi dé mémen uén rai vi ir 2.

uon"],

u(}nn I,

uon”|,
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5001 /"\

11~

’ T
-5001 \
Momen unn'mm.:

-1500 \\‘J}J

Hinh 9.8. Biéu dé moémen uon tai vi tri 3

] /“A\
500
] ,f-/ Vi tri
1P 2 3 4
ap \
500 \
-10001
Momen uon ] \\

-1500 '\
4 14

2000 \\ /
) \_ /
] ____‘__—_J!

Hinh 9.9. Bidu dé momen uon tai vi iri 4.
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-1000 4
\ ~

-1500-5_ \//

Hinh 9.10. Biéu dé momen udn tai vi tri 5.

9.5.2. Tu déng hoa tinh toan Cac thong s6 kich thudc truc vit
> restart; {Bét ddu chuong trinh)
Digits:=2:
Cac thong s6 ddu vao (C6 thé thay ddi wy ¥)
> # Momen Xoan trucvit:
T1 := 49.47%1000:
# Thoi gian lam viec cua bo truyen:
1;=12%12%30%2%8:
# Ty so truyen cua bo truyen trucvit-banhvit:
u:=15:
# Toc do quay cua trucvil:
nl:=1003:
# He so tinh chat phan bo tai trong cua chu trinh :
kt:=1%*5+.8%.5:
Tinh vdn toc trieot theo cong thitc gan ding dé lwa chon vat liéu.

> vsl:=evalf(4.5¥ 10A(-5)* n 1 ¥(T2)M(1/3),4);
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vsf :=3.785
Cac ham néi suy ding trong thiét ké bo truyén truc vit-banh vit:
Cdc ddc tring co hoc chu yéu cua vat liéu:
> ghbkeo:=[40,45,40,45,40,55,28,35,38,40]:
klrieng:=[8.5,8.2,8.65,8.5.8.4,8.4,8.8,8.54,8.4,8.5];
ghtle:=[20,20,17,17,20,20,8.5,10,30,15];
ghbxoan:=[20,18,16,12,12,13.5,7.5,12,4.1,8];
ghbuon:=[58,30,35,55,50,52,55,70,60,46];
ddphuy:=[10,11,12,10,8,7,9,6,4,4.5];
ghmoi:=0.5*ghbkeo+.4*ghbuon;
dgia:=16.75,7.9,10,7.5,10,7.5,10,9,27.5];
ghben:=[200,260,290,160,190,240,400,500,600,340,120,150,180];
ghchay:=[120,150,170,90,95,100,200,140,280,320,360];
modullE:=2.1e7;
kirieng ==[85,82,865 85,84 84,88, 854 84 85]
ghtie =[20,20,17, 17, 20,20,85, 10,30, 15]
ghbxoan = [20,18, 16,12, 12, 135,75, 12,41, 8]
ghhuon =58, 30, 35, 55, 50, 52, 55, 70, 60, 46 ]
ddphuy =10, 11,12, 10,8, 7.9, 6,4.4.5]
ghmoi = [43, 34,34, 44 4049 36,46, 43, 38 ]
dgia :==[675,7,9,10,7.5,10,75,10,9,27 5]
ghben = [200, 260, 290, 160, 190, 240, 400, 500, 600, 340, 120, 150, 180]
sghehay = [120, 150, 170, 90, 95, 100, 200, 140, 280, 320, 360]
modulll, = 21 10%
Cdc ham muc tiéu:
>forifrom 1 by 1to 10 do
Renthat{1]:i=evalf(ghtle[ 1} klIrieng[1]*dgial i {7



Nnhat[i]:=evaif(ghtle[i]/kIrieng[i]);
Dbmitnhat[i]:=evalf(ghmoi[i}/klrieng[1]);
Dbtutnhat[i}:=evalf(ghbuon[i}*(2/3)/kIrieng[i]);
Dbtxtnhat[i|:=evalf(ghbxoan[i}*(2/3)/klrieng{1]);
Dertnhat[i]:=evalf(modullE/lrieng|i});

Dvdrtnhat[i :=evalf(ghtle[1}*2/(modullE*klrieng[i]));
Knitvntnhat[i]:=evalf(ddphuy[i]/dgiali]);

od:

Thu tuc t6i wu hod:

> forifrom 1 by 1 to 10 do

M[1,i]:=Renhat[i];M[2,i]:=Nnhat[i];M[3,i1]:=Dbmtnhat[i] :M[4,1]}:=Dbtuin
hat[i];M[S,i]::Dblxtnhal[i];M[G,i]:=Dcrtnhat[i];M[T,i]::Dvdrtnhat[i];M[ 8.1]:=
Knltvntnhat[i];od:

M:=matrix(8,10,[seq(M[1,i},i=1..10),seq(M[2,i].i=1.. 10),seq(M][3,1],i=1..
10),5eq(M[4,i],i=1..10),seq(M[5,i],i=1..10),seq(M[6.i],i=1 .10),seq(M[7.1],1=1
..10),seq(M[8,i],i=1..10)]):

forifrom1bylto8do

Jmax[i]:=1:

for jtrom 2 by 1 to 10do

if Mfi,Jmax[i}j<=M[i,j] then Jmax|i]:=j fi;

od;od: |
K:=[1,2,3,4,5,6,7,8,9,10]:dem:=(0,0,0,0,0,0,0,0,0,0]:
forifrom 1 by 1to 10do

for jfrom 1 by 110 10do

if Jmax[i]=K[j} then dem[jj:=dem[j]+1 fi od od:
nho := 1:m:=dem|[1]:

for i from 1 by 1 to 10 do if{m<=dem({i]) then m:=dem[i];nho:=i fi od:
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M=
[.35..34,.22,.20,.32,.24, .13, 12, 40, .064]
12.4.,2.4,2.0,2.0,2.4,2.4,97,1.2,3.6,1.8]
[5.1,4.1,40,52,48,58,4.1,54,51 ,4.5]
[1.8,1.2,1.3.1.7,1.7,1.7,1.5,2.0, 1.8,1.6]
1.89,.83,.76,.62,.62,.69, 43,.62, .31, 48]
£.25107, 26 107,.24 107, 25107, .25 107, 25107, .24 107, 25107, 25107,
25107] )
(22107,.2310°,.16 107, .16 0%, 23107 ,.2310%,.3910%,.36 10°, 51 o’

,.1210°
[1.5,1.6,1.3,1.,1.1,.70, 1.2, .60 .44, 6]
> # Ham noi suy tinh he so dang rang:

YF::splinc([20,24,26,28,30,35,3?,40,45,50,60,80, 100,150,300],[1.98,1.8
8.1.85,1.80,1.76,1.64,1.61,1.55,1 48.1.45,1.40,1.34,1.30,1.27,1.24].7v lincar):

> #Ham noi suy tinh he so bien dang theta:

thetar=spline({6.3,7.1,8,9,10,1 1.2,12.5,14,1 6.18,20],136,45.57,71,86,102,
125.152,190,230,276),q,linear):

> # Ham noi suy tinh goc ma sat phi:

phi:=spline([.01,.05.. 10,.25,.50,1.0,1.5,2.0,2.5,3,4,5,8,10,1 5,241,16.28.5.1
5.4.57,3.72,3.15,2.58,2.28.2.00,1.72,1 60.1.37,1.26,1.03,.96,.80,.75],vs lincar):

> # Ham noi suy tinh he so 1ai trong dong:
kHV:=spline([1.5,3.7 SI.[1.1,1.2,1.3],vs,lincar):

-
Ketle:=Veetor([50,63,80,100,125,140,160,180,200,225,280,31 5,355.400.450,
S00]):

- Mdic:=Vector([2,2.5,3.15,4,5,6.3.8,10,1 2.5,16,201):
> Hsdk::\f’cctor([6.3,8,10,12.5,16,20,25{]):

Nhap cic thong so cua vat lieu toi vu da chon:
Chon vat liéu dd 161 .

> sigma[hl::ghben[nho];sigma[ch]::ghchay[nhol;
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c, = 600
G, =280

Tinh hé so duong kinh q :

> z21:=2:

72:=u*zl:

KH:=1.2:

ql:=3%72:

# Thu tuc lua chon he so duong kinh:
forifrom1 by 110 6do

it (q1=Hsdk[i]) then q:=Ilesodk[1] f1;
it(g1>Hsdk[i]yand(ql <(ITsdk{i}+IIsdk[i+1])/2) then q:=Hsdk]|i] fi;

if(ql<=Hsdk[i+1 and(q ! >=(Hsdk[i]+Hsdk[i+1])/2) then q:=Hsdk[i] fi
od;

Xac dinh khoang cich truc tiéu chudn:

>Heso1:=170/(z2*sigmaflIchophep]);Ieso2:=T2*KI1/q;Heso3:=2+q;4|
wshl |:=cvalf({(I1Iesol }*2*I1eso2)*(1/3)*Heso3,4);msb:=cval{({2*a| wsb1])/H
cs03,3);

#Thu tuc chon mo dul tieu chuan:

forifrom 1 by 110 10 do

if (msb=Mdic[i]) then m:=Mdic]i] fi;

if (msh>Mdic[i])and(msb<(Mdtc[i]+Mdtc[i+11])/2) then m:=Mdic[i] (i;

if (msb>=(Mdic[i [4+Mdtc|i+1 ])/2)and(msh<Kcttc[i+]1]) then
m:=Mdtc[i+1] f1 od;a[ wsb2 |:=m*Hes03/2;

> # Thu tuc lua chon khoang cach truc tieu chuan:
forifrom 1 by 110 15 do
if (a[wsb2]=Kcttc[1]) then a[w]=Ketue[i] fi;

i_f (a|wsh2|>Kectte[iand(a[wsb2 J<(Kctte[i]+Kette[i+1]1)/2) then
alw|:=Kcueji] fi;
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if  (a[wsb2]>=(Kcttic[ij+Kcttc[i+1 ])/2)and(a[wsb2 [<Kctic[i+] ])
a|w]:=Kctic|i+1] f1 od;a[w]:=a[ w];

Hesol .= 024
Heso2 .= 89000.
Heso3 =38
a ., =141.2
msh =742
a ., =152
a =160

Tinh lai van téc truot va hiéu suat there té:
> vs:=evalf(m*n1*sqri(z1°2+q*2)/19100,3);
vs =3.46

> phi:=phi(vs);

then

gammal :=evalf(arctan(z1/q));eta(tt):=evalf(.95*tan(gammal )/tan(gamma

1+phi*Pi/180),5);
¢ =15
vl =24
n(#t) = 85267
Hé s6 dich chinh:

> x:=evalf(a[w]/m-Hes03/2,3);
x=1
Tinh to4n cdc thong s& hinh hoc cia b truyén:
> print("CAC THONG SO CUA BO TRUYEN");
print("khoang cach truc")a[ w]:=a[w};
print("he so duong kinh");q:=q;
print("Ty so truyen”);u:=u;
print("He so dich chinh");x:=a[w]/m-.5%(q+22);

print("So rang truc vit");z1:=z1;
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prini("goc vit");gammal :=gammal ;
print("Duong kinh vong chia");d1:=q*m;
print("Duongkinhvongdinh™);d[al):=d1+2*m;

print("Duong kinh vong day");d{f1}:=m*(q-2.4); prini("Chieu dai phan
cat ren cua truc vit");b1:=(10.5+z1 y*m;

Cdc thong s6 cua truc vit:
"khoang cach truc”
a =160
"he so duong kinh"

q =38
"Ty so truyen”
u:=15
"He so dich chinh"
x=10
"So rang truc vit
zf =2
"Duong kinh vong chia"
dil =64
"Duong kinh vong dinh"
d_ =80

dﬂ =45,

"Chieu dai phan cat ren cua truc vit
bl =96
Tinh luc tac dung lén bé truyén :

> print("Luc doc truc
"Y:Flal :=2*T2/d[2];F[a2]):=evalf(F[al J*tan(gammal+(phi)*Pi/1 80),3);print("
Luc  uep tuyen”);F[t2]:=F al |;F[tl J:=Fa2];print("Luc huong  kinh
"BE[el :=F12}*1an(20%3.14/180);F[r2|:=F[r1];
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"Luc¢ doc truc

F, = 5000.
K, = 1360.
"Luc tiep tuyen"
F = 5000.
F =1360.
"Luc huong kinh "
F o= 1800.

F =1800.

Nhimng lirc nay ding d€ tinh todn ki¢m tra ¢ bén rang banh vit.

Két thic tu dong hod tinh todn.
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Chuong 10

CHUONG TRINH TU PONG HOA
TiNH TOAN O TRUC

> restart;Digits:=3:

10.1 CAC YEU CAU KY THUAT :
BPudng kinh trong cia truc : > d:=60;
S6 vong quay : > n:=1500;
Tri s6 téi tho : > Lh:=25e3;
He s6 thdi gian : > kt:=(.5+.5*(.8)"m):
Nhiét d¢ : > theta;=200;
Teén vong quay: > vong:=trong;
Loai tai trong : > taitrong:=vadapnhe;
Cd & chon : > co:=nhe;
Luc doc truc : > Falt:=1200; Fa2t:=Falt;
Luc tiép tuyén : > Fx1:=1000; Fx2:=1500;

Fyl:=2000;
Fy2:=2500;
d =60
n:=1500
Lh :=25000.
0 =200

vong = frong
laitrong .= vadapnhe
€0 = nhe

Falt =1200
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Fa2t:=1200

Fxl = 1000
Fx2 = 1500
Fyl -=2000
Fy2 = 12500

10.2 CHON LOAI 8 LAN ;
Thu tue x4c dinh cdc he s6 :
> if vong=trong then V:=1 elif vong=ngoai then V:=1.2 [i;

if theta=105 then kt:=1 elif (theta<=250)and(theta>105)then
kt:=(108+.4*theta)/150 {i;

if taitrong=tinhkovadap then kd:=1 elif tattrong=vadapnhe then kd:=1.2
elif taitrong=vadapvua then kd:=1.5 elif taitrong=vadapmanh then kd:=2 elif
taitrong=vadapratmanh then kd:=2.5 fi;

V=1

kt =125

kd =12
Thi tuc lya chon loai 6 :
> if (Falt=0)then loaiO:=bido;alpha:=0 fi;
if (Falt<>0)then loaiQ:=duacon;alpha:=(12*Pi/1 80) fi;
e:=evalf(1.5*tan(alpha),3);

loaiQ = duacon

1
=g

8

—
—_—

e =73
Xéc dinh cdc phan luc :
> Frl:=evalf(sqrt(Fx1/2+Fy1/2));
Fr2:=evalf(sqri(Fx2/2+Fy2/2));
Fsl:=.83%e*[rl;
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Fs2:=83%e*['r2;
Fal:=Fali-Fs2:
Fa2:=Fa2t+Fs];

Fri=2240
Fr2:=12920.
Fsl =591
Fs52 =771
Fal =429
Fa2 = 1790.

Ma tran quan 1y s6 li¢u :
> if loaiO=bido then

if co=sieunhe then

LO:=matrix({["1000904","1000905","1000906","1000907" " 1000908"." |
000909","1000911","1000912","1000915"},[20,25,30,35,40,45,50,60,75].[ 37,
42,47.55,62,68,80,85,1001,(9,9,9,10,12,12,13,13,16],|.5..5,.5,1,1,1,1.5,1.5.1.5
L[5.14.5.57.5.95,8.16,9.54,10.3,12.3,12.5,19.1],[3.12,3.75,4.06,5.76,7.06.8.2
9,10.2,10.8,17.2]]) fi;

if co=dacbietnhehep then

LO:=matrix({{"700105","700106","700107","700108","700109"," 700110
","700111","700112","700113" " 7001 14"),125,30,35,40,45,50,55,60,65,70],[ 4
7,35,62,68,75,80,90,95,100,1101,{8.9,9.9,10,10,11,11,11,13},[.5,.5,.5..5..5.1.1
»1,1,11.[6.57,7.56,7.74,10.3,10.5,10.8,12.9,13.2,13.5,15.8],(4.24.5.4.5.79.8.06
.8.57.9.07,10.8,11.5,12.1,14.2])fi :

if co=dacbictnhevua then

LO:=matrix([{"104","105","106","107","] 08","109","110","111","112"."
137" 114", 115","116","117","11 8","120"],[20,25,30,35,40,45,50,55,60,65.7
,75,80,85,90, 1001,(42,47,55,62,68,75,80,90,95,100,1 10,1 15,125,130,140,15
01,012,12,13,14,15,16,16,18,18.1 8,20,20,22,22,24,24],11,1,1.5,1.5,1.5,1.5,1 .5,
2,2,2,2,2,2,2,2.52.5],[7.36,7.9,10.4,12.5,1 3.2,16.5,16.5,22.2,24.1,24.1,30.3,3
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0.4,37.4,37.441.1 ,42.3],[4.54,5.04,?.02,8.66,9.45,1 2.4,13.4,17.3,18.5,20,24.6
,24.6,31.9,31 9,35.7,42.3]Dfi ;

if co=nhe then

L():=ma1rix([["204","205","206","20?","208","209","210","2 (yn212n"
213"."214","215","216","217","21 8","219","220"],[20,25,30,35,40,45,50,55,6
0,65,70,75,80,85,90,95,100],[4?,52,62,72,80,85,90,100,1 10,120,125,130,140,
150,160,170,180],{14,15,16,17,1 8,19,20,21 22.23,24,25,26,28,30,32,34],(1 .3,
1.5,1.5,2,2,2,2,2.5,2.5,2.5,2.5,2.5,3,3,3,3.5.3.5],[10,1 1,15.3,20.1,25.6,25.7.27.
5,34,41.1,44.9,48 8,51 .9,57,65.4,‘?5.3,85.3,95.8],[6.3,’7.09,10.2,1 3.9,18.1,13.1
20.2,25.6,31.5,34.7,38.1,41 9,45.4,54.1,61.7,70,80.6]Df1 ;

if co=trung then

LO::-matrix([["304","305","306","30'?","308","309","310","31 1","312%,"
313","314","315","316","317","31 8","319","320"],[20,25,30,35,40,45,50,55,6
0,65,70,75,80,85,90.95.100],[52,62,72,80,90, 100,110,120,130,140,150,160,1
70,180,190,21 5],[15,17,19,21,23,25,27,29,31 33,35,37,39.41,43,47,[2,2.2,2.
5,2.5,2.5,3,3,3.5,3.5,3.5,3.5,3.5,4,4,4],[12.5,1 7.6,22,26.2,31.9,37.8,48.5,56,64
1,72.4,81.7,89,96.5,104,112,1 36},{7.94,11.6,15.1,17.9.21 7.26.7,36.3,42.6,49
.4,56.7,64.5,72.8,71.7,91,101,133]])fi ;

if co=nang then

L0:=matrix([["405","406","407","408","409","410","41 1","412","413""
414","416","417"],[25,30,35,40,45,50,55,60,65,70,80,85],[80,90,100,1 10,120
,130,140,150,1 60,180,200,2101,(21 23,25,27.29.31 .33,35,37,42,48,52],[2.5.2.
5,2.5,3,3,3.5,3.5,3.5,3.5,4,4,5],[29.2,37 .2,43.6,50.3,60.4,68.5,78.‘?,85.6,92.6,1
13,128,136],[12.1 20.8,27.2,31.9,37,53,53,63,71 4.79.6,107,128,138]Dfi fi;

if 1oaiQ=duacon then

if co=dacbietnhe then
L.O:=Matrix({["2007 l06","200?107","2007108","2007109","200’?1 11","2007
113"."2007114","20071 15","2007116","20071 18","20071 19","2007120","20
07122"],[30,35,40,45,55,65,70,75,80,90,95,100,1 10},[55.62,68,75,90,1 00,110
,115,125,140,145,150,1 701,[16,17.1 8,19,22,22,24,26,27,3(),3(),30,36],[1 5,15
,1-5,1.5,2,2,2,2,2,2.5,2.5,2.5,3],[9.08,10.25,10.25,1 1.33,12.5,14.08,14.08,14.0
8,12.75, 12.83,12.83,12.83,1 2.831,[23.5,25.6,31 .9,40,49.1,52.9,67.61 20,88.4,1
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11.114,117,1611,[19.9,23,28.4,34.8,45.2,51.3,65.8,108.8,88.5,1 1 1.1 15,120,16
61D fi;

if co=nhe then

LO:=matrix([["?206","7207","?208","7209","721 0","7211","7212","721
4" "7215","7216","7217"," 721 6","'?219","7220","7224"],[30,35,40,45,50,55,6
0,70,75,80,85,90,935,100, 1201,(62,72,80,85,90,100,1 10, 125,130,140,150,160,
170,180,215],[16,17,18,19,20,21 22.24.2526,28,30,32,34,40],[1 5222225
2.5.2.5,2.5,3,3,3,3.5,3.5.3.51l1 3.67,13.83,14.33,15.33,14,15.33,13. 17,13.83,
14.5.15.67,16.17,14.33,14.33,15,1 5],[29.8,35.2,42.4,42.7,52.9,57.9,72.2,95.9,
97.6,106,109,141 ,145,162,252],[26.3,32.7,33.4,40.6,46. 1,58.4,82.1,84.5,95.2,
91.4,125,131,146,237]1)f5;

if co=nherong then

LO:=matrix([["’?506","?507","7508","7509","7510","751 1","7512" 751

3 "7514" "7515","7516","751 7","751 8","7519","7520","7522","7524"],[30,3
5,40,45,50,55,60,70,75,80,85,90,95,100,1 10,1201,[62,72,80,85,90,100,1 10,12
0,125,130,140,150,1 60.170,180,200,215],[20,23,23,23,23,25,28,31,32,31,33.
36,40,43,46,53,58],(1 .5,2,2,2,2,2.5,2.5,2.5,2.S,2.5,3,3,3,3.5,3.5,3.5,3.5],[1 3.6
7,13,14.25,15.5,1 5.67,13.5,14.67,13.83,14.5,15.17,1 5,15,14.5,14.33,15,15,15
1.[1,(34.9,50.2,53.9,51 6,59.8,72.2,84,109,110,115,1 33,151,179,225,232,291,
351 ],[27.5,40.3,44.8,42.6,54.5,61.6,75.6,98.9,101 1108,126,141,171,225,236,2
96,3791,

if co=trung then

I,O:=matrix([["7306","7307","7308","7309","73 10"7,"73117,"7312","731
3","7314","73 15","?3 177,"731 8"],[30,35,40,45,50,55,60,65,70,75,85,90],[72,
80,90,100,110,120,130,140,150,1 60,180,190],119,21,23,25,27,29,31 33,3537
41 ,43],[2,2.5,2.5,2.5,3,3,3.5,3.5,3.5,3.5,4,4],[l 3.5,12,10.5,10.83,11.67,12.5,1
1.5,11.5,11.67,12.33,11.83, 12],[40,48.1,61,76.1,96.6,102.1 18,134,168,178,22
1,240],[29.9,35.3,46,59.3,75.9,8 1.5,96.3,111,137,148,195,201 IDfi;

if co=trungrong then

LO:=matrix([["7606","7607","7608","7609","7610","761 1","7612","761
3" "7614","7615","7616","761 8"."7620","7622","1624" 1.[30,35,40,45,50,55,6
0,65,70,75,80,90,100,1 10,120},[72,80,90,100,110,120,1 30,140,150,160,170,1
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90,215,240,2601,[27,33,33,36,40,43,46,48,51,55,58,64,73,80,86],[2,2.5,2.5,2.
5,3,3,3.5,3.5,3.5,3.5,3.54,4,44),[12,11.17,1 1.17,11,11.17,12.17,11.5,12.33,1

3,17,11.33,11.83,12.5,11.33,11.83,11.83},[61.3,71.6,80,104,122,148,171,178,
204,249,294,369,451,490,601],{51,61.5,67.2,90.5,108,140,157,168,186,235,2
91,363,459,505,610])f1;

f1;

Thi tuc lua chon & lan :

= if loaiO=bido then

if co=sicunhe then
forifrom 1 by 1to9do

if (d=LO[2,1]) then vt:=i fi;
od fi;

if co=dacbietnhehep then
forifrom1by1to10do
if (d=L.O[2,1]) then vt:=1 {i;
od fi;

if co=dacbictnhevua then
forifrom 1 by 1 to 16do
if (d=L.0[2,1]) then vt:=1 fi;
od fi;

if co=nhe then

forifrom 1 by 1 to 17 do
if (d=1.0[2,i]) then vt:=i {i;
od fi;

if co=trung then
forifrom1 by 1 to 16 do
if (d=1.0[2,i]) then vt:=i fi;
od fi;
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if co=nang then

forifrom [ by 1to 13 do

if (d=LO{2,i]) then vt:=j fi;

od fi;

Co:=L.O[7 v]*1000;C:=LO[6,v1]* 1000 fi:
if loaiO=duacon then

if co=dacbietnhe then
forifrom1bylto13do

if (d=LOJ[2,i]) then vt:=i fi;

od fi;

if co=nhe then

Jdorifrom 1 by1lto 15do

“if (d=L0[2,i]) then vt:=i {i;

od fi;

if co=nherong then

forifrom1 by 1to17do

if (d=LO{2,i]) then vt:=i fi;

od fi;

if co=trung then

forifrom 1 by 1to 12 do

if (d=LO[2,i]) then vi:=i fi;

od fi;

if co=trungrong then

fort from 1 by 1to 15 do

if (d=LO[2,i]) then vi:=i fi;

od fi;

Co=1.0{8,v[*1000;C:=LO[ 7,vt]* 1000 fi:

Co = 82100
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(= 72200.
Thit tuc tra cic hé s6 ( {X, Y], {Xo,Yo} ):
> if (loaiO=bido) then m:==3:Xo:=.6:Y0:=.5
clif loaiO=duacon then m:=10/3;X0:=.5;
Yo:=cvalf(.22/tan(alpha)) [i;
hs1:=Fal/(10~3*Co):hs2:=Fa2/(1073*Co):
if loaiO=bhido then
if Fal/(V*Fri)<=e then X1:=1;Y1:=0 ¢lse X1:=.56;

Y 1:=spline([.014,.028,.057,.085..11,.1 7..29,.43,.57].[2.3,1.99,1.71,1.55,1.
45,1.31,1.15,1.04,1},hs1 lincar) fi;

if Fa2/(V¥ET2)<=e then X2:=1;Y2:=0 clsc X2:=.56;

Y2:=spline([.014,.028,.057,.085,.11..1 7..29..43,.57]1.[2.3,1.99,1.71,1.55,1.
45,1.31,1.15,1.04,1],hs2 hincar) f1t3;

if loaiO=bidochan then
if Fal A(V#Fr1)<=e then X1:=1;Y1:=0 else X1 =.45;

Y 1:=splinc([.014,.028,.057,.085,.11,.1 7.29,.43,.57],11.81,1.62,1.46,1.34,
1.22.1.13,1.04,1.01,1,hs1 lincar) fi;

if Fa2/(V¥Fr2)<=c then X2:=1;Y2:=0 else X2:=.45;

Y2:=spline(|.014,.028,.057,.085,11,.17..29,.43,.57],[1.81,1.62.1.46.1.34,
1.22.1.13,1.04,1.01,1},hs2 lincar) fi {i;

if loajO=duacon then
X 1:=¢valf(tan{alpha)); Y 1:=1 X 2:=evalf(tan{alpha)); Y2:=1 f1;

X4c dinh tai rong dong quy udc :

> QlLi=evalfl((VFX1*ri+Y1%]al YektFkd);

Q2:=evall((V*X2*Tr2+ Y 2¥Fa2)*kt*kd);

Tinh todn cac théng so dé kiém tra :

> Te=eval((1Lh*60*n/LOM6,5);

Qel:=Q1*kt™(1/m):
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Qe2:=Q2*kt”(1/m):

Qul Li=(Xo*Irl+Yo*Fal):Qul 2:=Frl:

Qu21:=(Xo*r2+Yo*Fa2):n22:=1r2:

it Qt11<Qt12 then Qt1:=Qt12 else Qul:=Qt11 fi;

if Q121<Q22 then Qt2:=Q122 else Qi2:=121 f;

Cdl:=evalf(Qe1*(L)Y*(1/m),5);

Cd2:=evalf(Qe2*(LYM1/m),5),

if (Qt1>Co)or(Qi2>Co)then print("L.oai O ma ban vua chon khong thoa
man dieu kien chiu tai trong tinh Ilay chon lat O !")elif
(Cd1>C)or(Cd2>Chthen print("Loai OO ma ban vua chon khong thoa man dieu
kien chiu 1ai trong dong .IHay chon lai O !")else print("Loai () ma ban vua
chon thoa man dicu kien chiu tai trong dong va tai trong tinh") f1;

loaiQ:=10ai0;"CAC TIIONG SO VE O LAN VUA CITON":

if loaiO=duacon then

TenO:=1.O[ 1,vt];:Co:=LO[8,v1]¥1000;C:=LO[7,v1]*1000; "Duong kinh
trong";d:=d ;"Duong kinh ngoai";D1:=L.O[3,vt];"Be rong";B:=L0{4,vt];"Goc
con";alphal:=LO[6,v1];"Ban kinh goc luon";r:=1.O|5,v1] fi;

if 1oaiO=bido then

TenO:=1.0[1,vt];Co:=1.0[ 7,vt]*1000;C:=LO[6,v1[*1000);

“Duong kinh trong”;d:=d ;"Duong kinh ngoai”;D1:=LO[3,v1];"Be
rong";B:=LO[4,vt];"Ban kinh goc luon";r:=[.O[5,v] fi;

10.3 IN CAC KET QUA TiNH TOAN:

10
"3
Xo =235
Yo =104
Xi= 212
Yi =1
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X2 = 212

Y2 =1

Q1 :=1360.
Q2 =3610.

L= 2250.0
Ot = 2240
012 =3320.
Cdil =14791.
Cd2 =39106.

"oai O ma ban vua chon thoa man dieu kien chiu tai trong dong va tai tron
loaiQ = duacon
"CAC THONG SO VE O LAN VUA CHON
TenQ ="7212"
Co :=82100.
C :=72200.
"Duong kinh trong"
d =060
"Duong kinh ngoat"
D1 :=110
"Be rong"
B =22
"Goc con”
al =13.17
"Ban kinh goc luon”

y =25

Két thiic qud trinh ty dong hod tinh todn.
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PHAN 111

TU PONG HOA THIFT KE CHI TIET MAY
NHO SU TRO GIUP CUA PHAN MEM MDT 6

Chuong 11

TY DONG TINH CHON MO! GHEP DINH TAN

11.1 GIOI THIEU CAC LOAI PINH TAN (hinh 11.1)
Trong MDT6 c6 tich hop réit nhiéu loai dinh tén: tix loai dinh tan dau

g dén loai dinh tén 2 dau clu.

phan
i dinh t4n lai chia thanh nhiéu loai ki

Mai loa
dac hoac dinh tdn rong.

ch thudc, ¢6 thé c6 dinh tdn

¢ loai dinh tan theo tiéu chudn DIN

Hinh 11.1. Cd
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11.2 GIO!I THIEU CAC BUGC TU BONG TiNH CHON (hinh 11.1)
BudGcl: chon loai dinh tan;
Buéc2: chi dén céc 1iét mdy can ghép ndi;
Budc 3: tinh todn kiém tra tai trong va img sudt;
Budce 4: tinh todn céc kich thudc méi ghép;

Bude 5: in két qua.

11.3 ViDU

Sederl o Dnunteasunk Hed Sivet

Hinh 11.2. Buoc 1, Buoc 2
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lect first point [Concentric/cYlinder/two Edges] -
1 second point [Com

Hinh 11.3. Buoc 3; Budc 4
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Chuong 12

TU DONG TINH CHON MOI GHEP BULONG

Bu6c 1: Chon vat liéu (hinh 12.1)
Bu6c 2: Chon bulong (hinh 12.2)
Budc 3: Chon dai 6c (hinh 12.3)
BuGc 4: Chon vong dém (hinh 12.4)
Bu6e 5: Chon tdm ghép (hinh 12.5)

Hinh 12.1. Chon vat lieu lam buléng

Hinh 12.2. Chon buléng



L et R

Hinh 12.3. Chon dai éc¢

Hinh 12.5. Chon tam ghép



Bude 6. Chon dau bulong (hinh 12.6).

Budc 7. Chon luc F (hinh 12.7).

198

Hinh 12.6. Chon ddu buléng dé xdc dinh

viing tiép xiic voi tam ghép

ciew Cabculation | aims

Hinh 12.7. Chon lic F tdc déng lén bulong



Bu6c 8. Chon momen (hinh 12.8).
Buéce 9. Tinh'todn moi ghép buléng (hinh 12.9).

Hinh 12.9. Két quad tinh toan méi ghép buldng (elastic).
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Budc 10. Tinh todn tir diéu kién bulong bién dang déo (hinh 12.10).
Bu6ce 11. Tinh todn  mé6i ghép khi bién dang déo (hinh 12.11).

Hinh 12.10. Tink todn tir diéu kién buléng bién dang deo (plastic)

Hinh 12.11. Tinh todn méi ghép trong truong hop bién dang déo (plastic).
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Chuong 13

TU DPONG TiNH CHON TRUYEN PONG DAI

13.1. GIOI THIEU CAC LOAI DAY DAI (hinh 13.1)
Trong MDT 6 c6 tich hgp 10 loai dai va day dai.

Mbi loai banh dai c6 thé 1a banh dai tron hodc 1a banh dai ¢6 sO rang
khéc nhau tuy khoang cdch truc va diéu kién lam viéc.

o S Bk 7 B a{

Hinh 13.1. Chon tiéu chudn thiét ké banh dai theo DIN

13.2.GI61 THIEU CAC BUGC TU BONG TINH CHON (hinh 13.2 - 13.10)
Budcl: chon loai' tiéu chudn thiét k€ (TCTK) bénh dai;
Budc2: vé mat cit ngang banh dai;
Budc 3: chin cdc mat cat binh dai;
Budc 4: tinh todn céc thong 6 kich thudc day dai;

Budce 5: in két qua
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fPoint
45

required

b)
Hinh 13.2. Chon loai TCTK banh dai




Foint required
3 if ter

center of wheel
Specity opposite coroer
PEC LY. QRPSE =

Hinh 13.4. Chon cdc mdt cdt banh dai

203



Hinh 13.6. Tinh chon cdc ddc trung hink hoc i day dai
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13.3. VIDU

Hinh 13.8. Chon kich thudc banh dai: duomg kinh ngoai 22,78mm, §6'rdng 36

205



| “pragraar Fikg pLmedt Sy
i

Hinh 13.10. Tink todn cdc théng sé kich thuoe day dai
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Chuong 14

TU DONG TiNH CHON TRUYEN DONG XiCH

14.1.GIOI THIEU CAC LOAI XICH

Trong MDT 6 c6 tich hgp 7 loai xich theo TCTK ISO va DIN.
MB&i loai xich lai chia thanh xich mot ddy, xich hai day.

Hinh 14.1. Cdc logi xich trong phan mém MDT

14.2.GIOI THIEU CAC BUGC TU PONG TINH CHON
Budc 1: chon loai xich (hinh 14.2).
Budc 2: tinh toan dia xich (hinh 14.3).
Budce 3: tinh toan day xich (hinh 14.4).
Budc 4: tinh todn cac kich thudc ctua xich (hinh 14.5).

Buéc 5: in két qua.
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Hinh 14.3. Buoc2-Tinh todn va vé dia xich
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Select Pat Size

Hinh 14.5

o

“inh todn cdc kich thudc cua xich
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14.3.Vi DU
Du6i day néu trinh tu tinh chon b truyén xich theo TCTK ISO:
Budc 1. Chon loai xich theo ISO (hinh 14.6).
Bué6c 2. V& két cau dia xich (hinh 14.7).
BuGc 3. VE két cdu mat xich (hinh 14.8).
Buéc 4. Chon loai xich 6ng con lan (hinh 14.9).
Buéc 5. In két qua.

Pulleys et Speorkels

Hinh 14.7. Tinh todn va vé dia xich
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Hinh 14.9. Chon loai xich éng con lan DIN 8187-1-03
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Chuong 15

TU DONG TiNH CHON
TRUYEN DONG BANH RANG TRU

15.1. GIOGI THIEU CAC LOAI BANH RANG TRU (hinh 15.1)
Trong MDT 6 c6 tich hgp céc loai banh rang tru tron than khai: t loai
banh rang tru tron rang thang dén bénh rang tru tron rang nghiéng.
M®i loai bénh rang c6 thé thiét k€& theo TCTK khédc nhau: ANSL
DIN,ISO;

Cpecify centerline endpoint
Pre Enter to go back

Hinh 15.1. Thiét ké banh rdang truc tron than khai rang thang theo TCTK DIN

15.2. GIOI THIEU CAC BUGC TU DONG TINH CHON (hinh 15.2)
Bude 1: chon TCTK; loai banh rang(thang, nghiéng).

Buéic 2: chon modun va dudmg sO rang.
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Budc 3: chon hé s6 dich dao.

Budc 4: chon chiéu cao dinh rang, chiéu cao chan rang.

Budc 5: in két qua tinh todn thiét ké.

Hinh 15.2. Thiét ké bdnh rang tru tron than khai
rang nghiéng theo TCTK ANSI

15.3.ViDU

Hay tu dong tinh todn thiét k€ mot banh rang nghiéng, géc nghiéng
clia rang trén vong chia 1a 9% nghiéng phai; modun m=4mm; s6 rang
z = 25 rang; goéc an khép a = 20% h¢ s6 dich chinh x=0,25; h¢ s6 chiéu
cao dinh rang va hé s chiu cao chan rang déu bang 1,25.

Bude 1: chon TCTK theo DIN; loai banh rang nghiéng.

Buéc 2: chon modun m=4mm; s6 rang z=25.

‘Budc 3: chon hé s@ dich dao: x=+0,25;a = 20°.

Bu6c 4: chon chidu cao dinh rang, chiéu cao chan rang déu bang 1.25;
chiéu dai banh rang: I=45mm.
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BuGce 5: In két qua tinh toan thiet k¢, (hinh 15.3).

Hinh 15.3. In két qud twdong tinh todn thiét ké’

Cdc thong s6" hinh hoc:

Duong kinh dinh rang: d, = 113 mm;

Buong kinh vong chia: d, = 101,2465 mm;
Buong kinh vong chan: d¢ = 93,2465 mm;
ChiCu cao rang: h = 2,5x4 =10 mm;

G6e nghiéng ciia rang trén vong chia B=9°;
Chiéu dai (rong B) ctia banh rang ; 1 = 45 mm;
Hudng rang: xodn phai;

Cdc thong s6 ché tao:

Modun m = 4mm;

SO rang z = 25;

Géc an khép trong mat phép o = 205



H¢ s6 dich dao : x = 0.25.
Ghi chi: Néu chon TCTK ANSI, két qua ty dong tinh toén thi¢t k&
banh rang dugc in ra nhu trén hinh 15.4:

Hinh 15.4. Két qud ti dong tinh toan thiét ké theo TCTK ANSI.
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Chuong 16

TU DPONG TiNH CHON TRUC

16.1. GIOI THIEU CAC LOAI TRUC (hinh 16.1)

Trong MDT 6 c6 tich hop 3 loai truc: tir loai truc khong conxoOn, mot
c6nxon, 161 truc hai coOnxon.

MB®i loai truc lai chia thanh truc dac va truc rdng; truc tron; truc bac; truc
c6 lap moay o; truc c6 16 ngang...; cdc truc c6 mat cat ngang 1a hinh chit
LL. T,

Trong phdn mém nay khéng nghién ciu truc mém va truc khuyu.

L-Shapes |
g T-Shapes
U-Shapas
Z-Shapas
. Circulas Hollow Sactien
Gauare / Ractangular Hollow Saction

. Squas / Ractangulsr Bars
Flound Bars '

Hinh 16.1. Cdc loai mdt cdt ngang cua truc

16.2. GIOI THIEU CAC BUGC TU DONG TiNH CHON (hinh 16.2-16.7)
Budc 1: chon TCTK, chon loai truc;chon vat liéu.
Budc 2: chon két céu truc.
Budc 3: dat tai trong 1én truc.
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Budc 4: xac dinh céc yéu 16 anh hudng t6i do bén moi.
Bude 5: dic dinh cdc yéu t6 anh hudng 16i do bén chiy.
Budc 6: in két qua.

o
DiN 17210
DIN17211
DIN 17217
DIN T2
DINTN

Hoommand  amsha
{o=lect contour oF [Create

Hinh 16.3. Budc 2: Chon két cdu truc
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qth] ¢Create:;Strenqth

Hinh 16.5. Budcd: Xdc dinh cdc yéu 16 anh huong 16i do bén moi
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mnand. amshatftcalc
ect contour or [Cr

_onmand - amshaftcalc

Hinh 16.7. Budc 6: In kéi qud
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16.3. Vi DU (hinh 16.8 - 16.25)

Duéi day trinh bay mot vi du vé tinh todn kiém nghiém mot truc dac c6 D
= 120mm; lam bang vat liéu: 34CrAlMoS; chiu tai trong: chiéu truc:
F,...=1200N, F, ..=2570N; m6 men uén M,;,= 300Nm, M,,,,,= 4500Nm; mo
men xoan: T,,= 1500Nm, T .= 3200Nm.

a max

Hinh 16.8. Cdc théng sé ddc trung hinh hoc mdt cdt ngang

|eianla s

contouz ~Strangth]

Hinh 16.9. Buocl : Chon TCTK :ISO, truc ldap moay o; 2 ranh then
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Hinh 16.10. Két cdu truc theoTCTK DIN743; cé 2 ranh then lap moay o;
bé mdt tham cacbon-nito;dé nham R,=12.5.

Hinh 16.11. Buéc 2: Chon vat liéu34CrAIMo5 nhom thép nito hod theo DIN17221
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e
ect contour or [Create contour/Streng

th] <Creatm: Strength

Hinh 16.13. Buoc 4. Xdc dinh cdc yéu 16 dnh huong toi dé bén moi

222



ORRAnNd |
Select contour or [Cr contour-Strength

Hinh 16.15. Budc 6: In két qud tinh todn hé so an toan do bén moi

va hé sé an toan dé bén chdy
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pecily starting point or

Z%m-.:i_ ty endpoint :

Hinh 16.17. Budc 8: Tinh bién dang cua truc
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R

contour/Strangt

Hinh 16.19. Chon vat liéu lam truc
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Hinh 16.21. Anh hudng ciia iing sudt trung binh va
ing sudt bién do 101 do bén moi
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Hinh 16.23. In két qud tinh todn hé s6 an toan d¢ bén moi

va hé s6 an toan dé bén chay.
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Hinh 16.25. Két qud tinh todn bién dang cua truc
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Chuong 17

TU DONG TINH CHON O TRUQT

17.1. GIOI THIEU CAC LOAI O TRUQT

Trong MDT 6 c6 gi6i thi¢u 3 loai tieu chudn dé thiét k& 6 trugt: ISO (hinh
17.1); ANSI va DIN.

Standard 5
b@ 150 Standad Spstem
: Q:‘Q Feshaes
1 A?.Q Fasteners
¢ Zig SheitPas

Hinh 17.1. Thiét ké 6 truot theo TCTK ISO

17.2. GI6I THIEU CAC BUGC TU DONG TINH CHON
Budc 1: chon Tiéu chuén thiét k& (TCTK):ISO;DIN...
Bude 2: chon dang 8 trugt trong cdc TCTK.

Bue 3: tinh c4c thong s6 hinh hoc.
Bude 4: tinh to4n diéu kién bén mon;[p].
Buéc 5: tinh toan diéu kién chéng dinh; [pv].
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17.3.ViDU

Du6i day trinh bay vi du vé tr dong tinh chon & truot theo hai tiéu chuén
thi€t k& ISO va DIN cho 2 dang & truct tuy theo két cdu cha ngdng truc
(4,5,12] (hinh 17.2 — 17.7).

-8y ANSUAFBMA 15 . a Baanng:

By MISUAFEMA 15 Bl Bearing
ANS\/AFEMA 15 - Bl Bassngs
ANSI/AFEMA 15 - Ball Beain
AHSAFEMA TR T - Anhame
ANSI/AFBMA 16 1 - Adhame

[y ANSLIAFEMA 15 Bal Boaring vth Ec_
B ANSUAFEMA 15 - Bal Being wih Set
{8 ANSUAFEMA 15 - Bl Eeaing with S
(B, ANSUAFEMA 15 Bt Beusing wih Co

() ANSUAFEMA 161 - Aame Fiok Bna
(B ANSUAFEMA 16 1 - Autore ik B
() ANSUAFIMA 16 1 - Audrame R Ba
@) ANSUAFEMA 16 1. Astame Pl B
(R ANSUIFEMA 16 1 - Ao Fer Ema

ANSI/AFEMA16.1 - Aihare B () ANSIAFEMA 161  Aitrame Bl o
ANSIAAFBMA TR 1 - Adame B

%
%
%
By ANSUAFEMA 16 Ashama
By anNsi/arEMA 16.1 - Adhame
By ANSIAFBMA 161 - Arnama
&
% Aitiame Bl B

ANSI/AFEMA, 16,1 - Aafiame B FHSIAAFEMA 161 - Aufrae Ral B
S ANSIZOFRMA 161

Hinh 17.3. Cdc logi 6 truot theo ANSI
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Tinh chon 6 truot theo DIN (hinh 17.4-hinh 17.5)

B3 ANE1 Stardard System
&3 DIN Stardard Spstem
@ Fealue:
(i e Fagenes
F‘ € Shaft Parts
U 3% Roe Beargs

Companents

+

% & Adusing Rings
F1% ShmAings

@ Spongs

¥ @ Maleniak

¥ @ Stesl Shaoes

Hinh 17.5. Buoc 2: Tinh cdc théng sé hinh hoc (thay doi kich thudc)



Tinh chon & truot theo ISO (hinh 17.6-hinh 17.7)

Hinh 17.7. Chon dang 6 truot
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Chuong 18

TU DONG TINH CHON O LAN

18.1. GIOGI THIEU CAC LOAI O LAN

Trong MDT 6 c¢6 tich hgp 20 loai & 1an: tix loai 6 bi ,6 diia dén 6 nén (con)
dung dé d&, chan va dé do-chan va dung dé chan; chan-da;

MB&i loai 6 lai chia thanh 8 mot day;6 2 day va 6 3 day.

18.2. GIOI THIEU CAC BUGC TU DONG TINH CHON
Budcl: chon loai 6.
Budc2: tinh todn tai trong huéng kinh va ti trong doc truc.
Budc 3: tinh todn hé s6 tai trong tinh va hé s tdi trong dong.
Budc 4: tinh ton cac kich thuéc cia 6.
Budc 5: in két qua.

18.3.ViDU

Dudi day trinh bay vi du 14n luot céc bube dong tinh chon néu trén cho
trudng hop : 6 bi 1 ddy va & con I ddy.

18.3.1. Tinh chon & bi d& 1 day (hinh 18.1 - 18.7)

achal aeve Ball Filing Sl
adal Deep Groows Ball Beawg External Abgr
gk Cortact Bl Beang

regubar e Filing

Hinh 18.1. Bugc 1: Chon loai & ldn: 6 bi dd 1 ddy
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Hinh18.3. Budc 3: Tinh todn hé sé tdi trong tinh C,va hé 56 idi trong dong C
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Hinh 18.5. Budc 5: Xudt két qud
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Hinh 18.6. Budc 6: Kiém tra lai cdc thong s6 ddu vao

18.3.2. Tinh chon & cén mét day (hinh 18.7-18.10)

Viéc tinh chon 6 lan mot dy, hai ddy (6 kép), 8 3 ddy vé mat nguyeén tac
duoc tién hanh theo trinh tu céc bude giéng nhau.

D6i v6i 6 5,6 d-chan: khi tinh chon 6 lan 1 diy, kich chudt vao biéu
tuong ¢6 1 con lan (hay 6 chit Single row); 2 day- kich chu6t vao biéu tuong
¢6 2 con lan (hay 6 chit Double row); 3 day- kich chuot vao biéu tuong c6 3
con lan (hay 6 chit Trial row-it dung).

DGi v6i 6 chan,6 chan-dd: khi tinh chon 6 lan 1 day, kich chudt vao biéu
tuong ¢6 1 con lan (hay 6 chit Single Direction);2 ddy- kich chudt vao biéu
tuong ¢6 2 con lan (hay 0 chit Double Direction)}3 déy- kich chu6t vao biéu
tuong ¢6 3 con lan (hay 6 chit Trial Diection-it ding).

DGi v6i céc 6 dd, dd —chan; chan , chan-dd viéc ty dong tinh chon hoan
toan giéng nhau vé trinh tu cac budc da néu ¢ trén.

Du6i day trinh bay céc bude tu dong tinh chon mot loai 6 1an ding cho ca
hai truong hop: dd-chan va chan-dd, d6 12 loai 6 con 1 ddy.
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r ng
bt Heedde Folla Esanng
heust T apesac Acller B e

Hinh 18.8. Bugc 2. Tinh todn tdi trong huong kinh va tdi trong doc truc(cé 3 loai :
6 don, 6 kép, 6 3 day):cho truong hop 6 don (1 day)
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Hinh 18.9. Budc 3. Tinh todn hé s6'1di trong tinh Cy va hé s6'tdi trong dong C

Hinh 18.10. Buoc 4. Tinh todn cdc kich thuoce cua 6



Chuong 19

TU DONG TiNH CHON LO X0

19.1.GIGI THIEU CAC LOAI LO XO (HINH 19.1)

Trong MDT 6 ¢6 tich hop céc loai 10 xo: tir loai chiu kéo, chiu nén, chiu
X0dn t6i 10 xo dia.

M0i loai 10 xo lai chia thanh loai bang day c¢6 mat cat ngang khic nhau.

omnand

Hinh 19.1. Céc loai 16 xo

19.2.GIGI THIEU CAC BUGC TU DONG TiNH CHON
Budc 1: chon TCTK, chon loai 1d x0;chon vat liéu.
Budc 2: chon két cdu 1o xo.
Budc 3: thiét k€16 xo :céc kich thude hinh hoc.
BudGc 4: tinh todn luc va bién dang (dac tuyén).

Budce 5: in két qua.

239



Trong pnan trinh tu thiét k&€ nay chon 10 xo hinh tru chiu nén dé minh
hoa trinh tu thiét k€.

v starting point or [Existing]

Hinh 19.2. Ddc tuyén cua lo xo
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¥y startin
;. dizectl

E

Hinh 19.3. Lo xo chiu nén
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max Fn = 99 999  [H]
max. en = 83,3325 [»n)

Compression S pring - Drawng

Hinh 19.4. Cau tao 16 xo chiu nén
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Hinh 19.5. Tinh todn cdc thong so hinh hoc 1o xo chiu nén
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b)

Hinh 19.6. Théng sé nhiét lo xo chiu nén
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Hinh 19.7. In két qua

19.3. Vi DU (HINH 19.8 + 19.13)

Du6i day trinh bay vi du vé tinh todn thiét k& 10 xo hinh tru chiu kéo. Lo
X0 nay 1am bang day thép c6 mat cat ngang 13 hinh tron.

Vi€c tur dong tinh todn thiét k& cac loai 16 xo khéc cling duoc tién hanh

tuong tu theo trinh tu da chi ra.

Budce 1. Chon 10 xo chiu kéo.

Bugc 2. Xdc dinh chiéu dai dic tuyén cia 1d xo.

BuGc 3. Xac dinh kich thude hinh hoc va chidu dai day 10 xo.

Budce 4. Chon vat li¢u day 10 xo.

Budc 5. Tinh todn kich thu6c hinh hoc va Iuc.

Budc 6. In két qua.
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ify starting point or [Existing]

Hinh 19.9. Budc 2: Xac dinh chiéu dai va dac tuyén cua lo xo
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Sprng List

25%20% 1635
-25x20x 1971

25120 % 191%
2

Gutshunst

Gutekunst -

Gutekunst

Gutekunst - 25 % 225 ¢ 1481 DIN17223-C

e -25x225 w148 DIN 17223

{ Gutmkunst - 25 % 225 1 165

7 Gutekunst - 25 % 22.5 x 1654
HGutekunst - 2 5% 225 x 185
Gubekunst - 25% 225 « 189

2Ey 375

orking
t 177 records

Hinh 19.11. Budc 4: Chon vat liéu lam day 16 xo
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F wtension Speing - D,

Hinh 19.13. Budc 6. In két qua
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Chuong 20

HUONG DAN CHUNG VE LUA CHON
VAT LIEU TOI UU

20.1. YEU CAU VE TINH NANG SU DUNG

Tinh nang caa vat liéu duge hiéu 13 cac tinh chit co, ly, héa dam bao cho
sw (ng xu cia chiing trong nhiig diéu kién xdc dinh duge tim ra tiy phong thi
nghi¢m va cdc tinh chat téng hop nhu téi tho va do tin cay lién quan dén qua
trinh st dung cia ching khi 1am viéc thue su.

Trong nganh ché& tao mdy, yéu cdu nay thé hién & 3 tinh chét sau:

20.1.1 6 bén cd hoc cao

Khi chiu luc, & cdc diéu kien nhiet dd thap; nhiét do cao; ¢6 yéu 16 an
mon v.v... thi cdc yéu cdu vé gidi han chay (o, = 9, = 0,,); gi6i han bén (g, =
or); giGt han moi (o ; 7, ; &, ; 7..) do dai phad huy (K¢ 5 Ky 3 Ko
dd dai va dap (a, , A); do rén (/1B ; HRC...) déu phai ¢6 gi4 tri cao.

Vi dy, trong bdng 207, gi6i thicu sr thay déi co tinh cia thép
CrNi7TiAlB & nhiét do thutng va nhiét do cao [5).

Bang 20.1. Sy phu thudc co tinh cia thép CrNITTIiAIB vao nhidt do

Nhiét | E, MPa | o, (5,) | o, (o) | S, 5% | v% a, { . (ou)
g6 7°C MPa | MPa | jio. Mpa | MPa(d N, = 10%)
20 198000 | 1020 | 660 | 1300 | 20 | 21 0,5 370
800 130000 | 560 460 610 16 | 41 - 260
N° — 88 chu ky &ng suat co sd

- O nhiét 4o cao (T > 250°C), su bich déi cac ng suat gidi han ¢6 thé tinh
theo cong thic sau | 8 );
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_ §_um-5s-ﬁrb-KT

‘S‘Limc - K (20 ] )
S

Trong do:

S Lime

S

- ng suél gidi han cta i€t may.
- (ng sudt gidi han cha vat licu lam mau chudn.
& - hé s6 &nh hudmg cua kich thude tuyél dci.
B, - hé s8 tang ben.
K, - he s6 k& 6 anh huémg cha nhigt do dén céce giGi han bén.
K, - h¢ s6 tap trung ing sudt 1§ thuyé (con ky hi¢u la ag ).
il¢ 3 K; <6 thé tinh theo cong thic:
Ky=1-k (F-250). 10 s wi T>250°C, (20.2)
K,=1-k (T-20) 10° ;v6i T =(50+100YC, (20.3)
ding cho kim loai mau va chét deo.

k, - 12 h¢ s6 tinh toan {4.8],

Bang 20.2. Hé so tinh todn hiéu chinh anh huéng nhiét do téi do ben

Vat ligu Hé sd Kk,
Thép cacbon; thép hdp kim thap; gang 0,15+ 0,20
Thép austenit hop kim cao 0,05+ 0,10
Hop kim ddng 0,10 =+ 0,15
Hop kim nhdm va hgp kim manhed 0,25+ 0,35

- (5 nhiét do thap, su bi¢n déi cdc gidi han bén theo nhi¢t do ¢6 thé tinh
theo cong thic sau [9]:

Sk =0 (20.4)

Trong do:
S;Q - gi6i han moi cha vat liéu ¢ nhi¢t do 7.
T, - 293°K.

a
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1" - nhiét do tinh theo Kenvin;

Cr: myp : cde hang sG cta vat liéu,

n"l -
20.1.2 Tudi tho Ién

Tudi the 1 mot dac tinh t1dng hogp, nhung phu thude trude hél vao chat
luong cha vat licu. N6 & ham s cta 18t ca cdc y€u 6 lién quan dén qud trinh
ché tao chi ti¢t mdy va st dung, khai thdc 1iét may.

Tudi tho cha chi 1iét may khé ¢6 thé xdc dinh chinh xdc. Ngudi 1a ¢6 thé
dénh gid tudi tho chi tiét mdy trén o s&f cac két qua thit nghicm, k&t hop vai
kinh nghiém tich liy, théng ké nhiu nam dé dua ra mot cong thite kinh
nghi¢m.

Tudi tho ctia chi 1iét mdy ¢4 thé tinh theo thdi gian (7, A); s6 chu k¥ tng
suat (N, chu ky): s6 lugng cay sa, (Tan hang / cay s& - diing trong nganh o 10;
mdy nang chuyén).

Trong mot s& trudng hop, ¢d thé 1inh wdi the theo t6e do phat trién vét
nit bang cong thite sau [9]:

N = e ———, (20.5)

Trong da:
C,, M, - hang s& trong phuong trinh phat trién vét nin cia Paris.
m - $G mi cna phuong trinh phét trién vélL nin cha Paris.
A o - glasd cua tng sudt tar dau vé naL
I, - chifu dai v&l nint ban ddu (dang khuydt tat k§ thuat).
[, - chiéu dai v& nit ing véi lue phé hiy.
20.1.3 Do tin cay Idn
Tinh chél nay thé hién G céc chi tiéu sau [9]
- X4c sudt lam viée khong hong R (1):
Ny N.-N, N

- —1-—2=1- K, 20.6
N, N, % () (20.6)

R(1) =

251



N, - 1éng $6 chi tiét mdy gidng nhau 1am viéc trong ciing khoang thi gian
T,k
N, - s6 luong chi tiét may trong N, bi hong trong khoang thoi gian do;
N, - s6 luong chi tiét mdy trong N, khong bi hong;
F(f) - x4c suat phd hong ciia chi ti¢t mdy.
A() - cudng dé hong.
N

Aft)=—2 (20.7)
N,.At

Trong do6:
N,' - 10ng & chi tidl may cing loai, cling lam viée trong khoang thoi
gian nho At
N, - s6 chi tiét mdy cing loai trong téng N , bi hong.

C6 thé viét lai cong thic tinh xéc suat khong hong R(1) 1 cde biu thikc
rén:

R(t) = exp[—} Z(r),dr] (20.8)

Xiéc sudt khong phd hong nay dugc goi 1a do tin cay [9].
- Thai gian 1am viéc trung binh:

+ Tudi tho hitu ich.

+ Tudi tho gamma phén tram.

+ He s§ st dung:

t v
Ksa == (20.9);

Trong dé:
1, - Thdi gian lam vIEC.
T=t+1.+1,.
t, - thdi gian cham séc, bdo dudng.

¢, - thoi gian phuc hoi.
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20.2 YEU CAU VE TINH CONG NGHE

Tinh cong nghé cla vat licu 1a kha nang cta nd cho phép thue hign mdot
phuong phap cong nghé ndo dé dé dat duoe nhitg tinh chat (co, ly, héa...)
mong mudn.

Céc tinh cong nghé thong dung gom:

- Tinh duc.

- Kha nang bi¢n dang ngudi, nong va dap sau.
- Tinh cat got.

- Tinh han.

- Kha nang xa 1y nhict; 1y-hda-nhiét luyén,

Nhitng tinh chat cong ngh¢ k& trén ducce trinh by 18 trong mon hoc
Cong nghé vdt lidu (vat 1iéu hoc; cong nghe kim loas,...).

20.3 YEU CAU VE TiNH KINH TE

Khi ¢6 kha nang chon nhiéu loai vat liéu dé théa méan yéu cu vé cdc tinh
nang; yéu ciu vé tinh cong ngh¢ thi tinh kinh (€ s& quyét dinh vat li¢u nao
duoc uu tién lua chon Iam chi tiét mdy. Tinh kinh 1€ thé hién ¢ gid thanh
nguyén liéu diu vao v gid thanh che o,

Yéu cdu cia thict k& may 1a do bén; moi the cao: gid thanh ha. trong
long nho.

Goi: P (Price)1a gid thanh tinh cho mot don vi trong luong vat icu.

ORI 13 chi ticu vé kinh (& (CRiterta of Economy).

- N¢u yéu cau do bén t6i th cao - gid thinh ha, thi

2
(CRE)s = —“— = max (20.10):
pF
- N¢u yeéu ciu chdng bién dang 1dn - gid thanh ha, thi:
173
(CRE);; = —— = max (20.11);
p. P

Trong dé: S, - giGi han dan hoi, Mpa.



£ - moédun dan héi, MPa.
2 - trong luong riéng, kG/m’.

R®& rang 1a, néu haj loai val liéu ¢6 cung (hodc xap xi bang nhau) cic tri
s0°S,, £ va p, thi vat lidu nao c6 (CRE) 16n hon & dwge wu tién Iua chon.

Trong tai liu [12] cdn dua ra cdc dai luong sau dé gidp nha thiét k& lwa
chon vat liéu cho hap Iy:

9 do bén riéng
ye

o} NI
—bE do bén moi riéng
P

£ - do ciing riéng
P

2
e do bén va dap riéng (o, - gi6i han ty 1é cia vat liéu).
4 -p .

Néu hai loai vat liéu ¢6 céc dai luong riéng & trén nhu nhau, thi vat ligu
nao ¢6 £,,, (gia thanh nho nhat) s& duge lua chon.

Trong bdng 20.3 gidi thicu chi tieu do bén rieng clia mot s nhém vat ligu
dé lam can cit lya chon cho sdt hgp véi yéu cdu thidt k&

Bdng 20.3. Co tinh ctta mét s6 nhém vat liéu thudng dung

Vat ligu Maddun B bén kéo Trong lugng D6 bén rigng

d&nh&iE,MPa | o, Mpa | ENgp.kG/m® o/ p

Thép hap kim 210000 1200 7850 0,15

chét ivong cao

Thép siéu bén 210000 3000 7850 0,38

Hop kim titan BT3 120000 1100 4500 0,24

Dura 16 71000 460 2800 0,16

Situmin A A-4 71000 _260 2650 0,09

Vit liéu compozit 240000 1150 2850 : 0,43

sai hén hop
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Trong t3i liéu [12] ¢6 dua ra cac cong thic tinh toan muc do sinh lo1"bear
fruit” hang nam, hang tharfg, v.v... dé gidp cho viéc quyét sach kinh 1€
(Economic Decisious), ma khi thiét k&€ mdy can tham khao.

20.4 YEU CAU VE BAO VE MOLTRUGNG VA AN TOAN XA HOL
Viee lua chon vat Ticu ché tao chi tiét mdy phai tuan theo luét bdo vé moi
truodng cha nha nude va dam béo an toan xi hoi cao. Didu nay thé hién & ché:
- Qué trinh cong nghe ché tao ra chi ti€t mdy khong lam & nhiém moi
truomg khong khi; ngudn nudc; cic tham thue vat; sinh - dong vat; dai dai,

V.¥V...

- Khong dugc gay ra tiéng 6n qud gidi han quy dinh trong qué trinh ¢cong
ngh¢ gia cong chi 1iét va qud trinh van hanh cla may dugc thiét k€ ra.

Témlai.

1/ Viéc chon lya vdt liéw cho mot tiét mdy can wan thi cdc nguyén tdc
nhi chi ra trong so do hinh 20.1.

2/ Thue chdt ciia bai todn chon vdt lidu la bai todn 101 wu ham muc liéu
da bién. Viéc lua chon vt ligu mot cdch khoa hoc , chinh xdc ¢ y nghia to
I6n vé mdt kinh té - xd hoi va ky thudt. N6 la cong viéc khé khdn, phuc tap,
doi hoi sit c6 gdng cia cd mot 1dp thé nhiéu nganh nghé va thujc nhiéu bo
phdn khdc nhau: khdo sdt nghién cuu, thiét ké, cong nghé; kiém tra chdt
lugng, ké hogch, tiép thi, v.v..[12].

Céong viéc nay doi hoi trink do tri wé, tinh thdn ddy trdch nhiém trioc xd
hoi cria cdc nha thiét ké.
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PHU LUC 1: Vi DU TY BONG TiNH TOAN THIET KE
MOT HE DAN PONG CO KHi

YEU CQUL)TiNH TOAN, THIET KE HE GOM DONG CO-HOP GIAM
TOC TRUC VIT-BANH VIT-BANG TAIL HINH P1-1
Chuong frinh tu déng hoa tinh toén thiét ké t6i vu
b6 truyén TRUC VIT-BANH ViT BANG MAPLE

Chuong trinh duoi ddy duwgc viél trong méi truong Maple theo trinh 1y
tinh todn thiét ké duoc hudng ddn trong tai liéu {4,5].

N1.47

‘m‘ T loer

2+3s 0.6t | 0.4t
| t

1-Dpng co di¢n; 2,.5-Khop noi, 3-Bo truyén dai;

4- Hop gidm tdc truc vit —bdnh vit; 6-Bing tai
Hinh P1-1. Lugc dé hé ddn déng co khi
> restart; (Khdi dong Maple)
Digits:=2:

I. CAC THONG SO PAU VAO

> # Momen xoan trucvit:
T1 := 49.47%1000:

# Momen xoan banhvit:
T2 = 587.7%1000;

# Thoi gian lam viec cua bo truyen:
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1:=12%12%30%2*8:

# Ty so truyen cua bo truyen trucvit-banhwvit:
u:=135:

# Toc do quay cua trucvit:
nl:=1003:

# Toc do quay cua banhvit:
n2:=66.87:

# He so tinh chat phan bo tai trong cua chu trinh :
kti=1*.5+.8%.5:

Tinh vdn toc truol theo cong thiee 13.21 CTM tap [11]:
> vsl:=cvalf(4.5*¥ 10~ (-5)*n1*(T2)M1/3).4);
vsl =3.785

Il. CHON.VAT LIEU

2.1. Ky hiéu mét sé loai vat liéu thudng dung
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1 = bpOF_10--diic bang khuon cét

2 = bpOI10-1-dde bang khuon kim loai

3 = bpOHI-ddc 11 tam

4 = bpUC-6-3-3-diic bang khuon cal

5 = bpUC-6-3-3-dic bang khuon kim loai

6 = bpUC-5-5-5-dic bang khuon kim loai

7 = bpAM9-4-diic bang khuon cét

8 = bpAM9-4-diic bang khudn kim loai

9 = bpAMH10-4-4_chic bang khuon kim loai hoac diic 1i tam
10 = I. MUCS8-2-2-ddc bang khudn kim loai
11 = CY12-28-dic bang khuon cét

12 = CY15-32-diic bang khuon cat

13 = CY18-36-dic bang khuon cat



2.2, Cac ham ndi suy dung trong thiét ké bd truyén truc vit-
banhvit:

Cdc ddc trung co hoc chil yéu cua vit liéu:

> ghbkeo:=[40,45,40,45,40,55,28,35,38,40]:
klrieng:=[8.5,8.2,8.65,8.5,8.4,8.4,8.8,8.54,8.4,8.5];
ghtle:=[20,20,17,17,20,20,8.5,10,30,15];
ghbxoan:=[20,18,16,12,12,13.5,7.5,12,4.1,8];
ghbuon:=[58.30,35,55,50,52,55,70,60,46];
ddphuy:=[10,11,12,10,8,7,9,6,4,4.5];
ghmoi:=0.5*ghbkeo+.4*ghbuon;
dgia:=(6.75,7,9,10,7.5,10,7.5,10,9,27.5];
ghben:=[200,260,290,160,190,240,400,500,600,340,120,150,1807;
ghchay:=[120,150,170,90,95,100,200,140,280,320,360];
modullli:=2.1¢7;

kirieng = [8.5,82,865,85,84, 84,88, 854,84,85]
ghtle := 20,20, 17, 17,20, 20, 8.5, 10, 30, 15]

ghbxoan = [20, 18,16, 12,12, 13.5,7.5, 12, 4.1, 8]

ghbuon =58, 30, 35, 55,50, 52, 55, 70, 60, 46 ]

ddphuy =[10,11,12,10,8,7,9,6,4,45])

ghmoi ' =[43.,34,34.,44 40,49 36,46, 43 38 ]

dgia :=[6.75,7,9,10,75,10,75,10,9,27.5]

ghben =200, 260, 290, 160, 190, 240, 400, 500, 600, 340, 120, 150, 180]
ghchay = [120, 150, 170, 90, 95, 100, 200, 140, 280, 320, 360]
modullE = 21 10

Cdc ham muc tiéu:

> forifrom | by ! 1o 10 do
Renhat[i]:=evalf(ghtle[i]/klrieng|i]*dgia[i]));
Nnhat[i]:=evalf(ghtle[i]/klrieng[1]);
Dbmtnhat[i]:=evalf(ghmoifi|/kirieng[i]);
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Dbtutnhat[i]:=evalf(ghbuon[i]*(2/3)/Xklrieng|[i]);

Dbixtnhat[i}:=evalf(ghbxoan[i]*2/3)/klrieng[1]);

Dertnhat[i]:=evalf(modullE/kIrieng{i]);

Dvdrinhat[i]:=evalf(ghtle[i]A2/(modullE*kirieng[i]));

Knltvntnhat{i]:=evalf(ddphuy{i)/igia[i});

od:

Thii tuc 167 wu hod:

> forifrom | by 110 10 do

M[1,i]:=Renhat[i];M[2,i}:=Nnhat[i};M[ 3,i}:=Dbminhat[i]; M{4,i]:=Dbtutn
hat[i];M[5,i]:=Dbtxtnhat[i];M[6,1}:=Dcrinhatfi];M[ 7,i]:=Dvdrinhat[1];M]8,i]:=
Knltvntnhat[i];o0d:

M:=matrix(8,10,[seq(M[1,i],i=1..10),seq(M[2,i],i=1..10),seq(M[3,i],i=1..
10),seq(M[4,1],i=1..10),5eq(M]3,i],i=1..10),seq(M[6,i],i=1..10),seq(M[ 7,i],i=1
..10),seq(M[8.,i],i=1..10)]);

forifrom 1 by 1 to 8 do
Jmax[i]:=1:
for jfrom 2 by 1 to 10 do
if M[i,Jmax[i]]<=M{,]j] then Jmax[i]:=] fi;
od;od:
K:=[1,2,3,4,5,6,7,8,9,10]):dem:=[0,0,0,0,0,0,0,0,0,01:
forifrom1by1lto10do
for jfrom 1 by 1to 10 do
if Jmax[i]=K}j] then dem[j}:=dem[j]+1 fi od od:
nho := l:m:=demf{1]:
forifrom 1 by 1 to 10 do if{fm<=dem([i}} then m:=dem[i];nho:=i {i od:
M=
[.35,.34,.22,.20,.32,.24,.13,.12, 40, .064]
(24,24,20,20,24,24,97,12,36,18]

[51,41,40,52,48,58,41,54,51,45]
(18,12,13,1.7,1.7,1.7,15,20,1.8,1.6]
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,.12107]
[£5,16,13,1.,1.1,.70,12,.60, 44, .16]
> # Ham noi suy tinh he so dang rang:

YF:=spline([20,24,26,28,30,35,37,40,45,50,60,80,100,150,300],[ 1.98,1.8
8,1.85,1.80,1.76,1.64,1.61,1.55,1.48,1.45,1.40,1.34,1.30,1.27,1.24],Zv,linear):

> #11am noi suy tinh he so bien dang theta:

theta:=spline([6.3,7.1,8,9,10,11.2,12.5,14,16,18,20],[36,45,57,71,86,102,
125,152,190,230,276],g,linear):

> # Ham noi suy tinh goc ma sat phi:

phi:=spline([.01,.05,.10,.25,.50,1.0,1.5,2.0,2.5,3,4,5,8,10,15,24],[6.28,5.1
5,4.57,3.72,3.15,2.58,2.28,2.00,1.72,1.60,1.37,1.26,1.03,.96,.80,.75],vs,linear):

> # Ham noi suy tinh he so tai trong dong:
kHV:=spline([1.5,3,7.5],[1.1,1.2,1.3],vs,linear):
>

Kctie:=Vector([50,63,80,100,125,140,160,180,200,225,280,315,355,400.450,
500D):

> Mdic:=Vector([2,2.5,3.15,4,5,6.3,8,10,12.5,16,20)):
> Hsdk:=Vector([6.3,8,10,12.5,16,20,25]):

INl. XAC DINH UNG SUAT CHO PHEP

3.1 Nhip cac thdéng s cua vat liéu di chon
Chon vdt liéu dd téi wu:
> sigma[ b]:=ghben[nho};sigma[ch]:=ghchay[nho];
o, =600
&
c_ = 280

Xdc dinh img sudt tiép xiic cho phép va ting sudt uén cho phép:
> sigmal[ilo]:=.8*sigma[b]:
N[HE]:=evalf(60*(n2)*t(1°4* 5+(.8)*4*.5),3):

I((N[HE}-25*1077)>0) then N[HE]:=25%*10/7,print("phai thay gia tri cua
NHE = 250000000")else print("khong can phai thay gia tri cua NIIE ") fi;
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KHL:=evalf((10M"6/N[HE])*(1/8),3):
sigma[Hchophep]:=sigmafHo]*KHL.;
N[FE}:=evalf(60*(n2)*1(119*.5+(.8)"9* 5),3):
if(N[FE]-25*10~7)>0) then N[FE}:=25%10A7,print("phai thay gia tri cua
NFE = 250000000")else print("khong can phai thay gia tri cua NFE ") fi;

KFL:=evalf((1076/N[FE](1/9),3):
sigma[fo]:=.25*sigmaib]+.08*sigma|ch]:
sigma(}Ichophep]:=sigma[llchophepl];
sigma[Fchophep]:=sigma[Fo]*KFL;
sigma[Hmaxchophep]:=2*sigma[ch]};
sigma[Fmaxchophep]:=.8*sigmalch];

"phai thay gia tri cua NHE = 250000000
N, =250000000

cffchophep = 240.

"phai thay gia tri cua NFE = 250000000"
NFE = 250000000

O rchophep 240.

GFchophep =
GHmaxchophep =360
cF'maxchOphep =220,

Tinh hé s6 duong kinh q :

>z1:=2:

22:=u¥*z]:

KH:=1.2:

ql:=.3*%z2:

# Thu tuc lua chon he so duong kinh:

forifrom 1 by 1to 6do

if (q1=Hsdk[i]) then q:=Hesodk[i] fi;
if(q1>Hsdk{i])and(q1 <(Hsdk[i]+Hsdk[i+1])/2) then q:=Hsdk{i] fi;
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if(ql<=Hsdk[i+11)and(ql>=(Hsdk[i]+Hsdk[i+1])/2) then q:=Hsdkfi] fi
od;

Xdc dinh khodng cdch truc tiéu chudn:

>Hesol:=170/(z2*sigma[lichophep]);Heso2:=T2*KH/q;Heso3:=z2+q;a[
wsbl J:=evalf(((Heso1)*2*¥Heso2)*(1/3)*11es03,4);msb:=evalf((2*a[ wsbl ])/H
es03,3);

#Thu tuc chon mo dul tieu chuan:

forifrom 1 by 1 to 10do

if (msb=Mdtc[i]) then m:=Mdtc{i] {i;

if (msb>Mdtc[i}and(msb<(Mdtc[i]+Mdtc[i+1])/2) then m:=Mdic[i] fi;

if (msb>=(Mdtc[il+Mdtc[i+1])/2)and(msb<Kctic[i+1]) then
m:=Mdic[i+1] fi od;a[wsb2]:=m*Hes03/2;

> # Thu tuc lua chon khoang cach truc tieu chuan:

forifrom1byltoli5do

if (a[wsb2]=Kcticfi]) then a[w]:=Kcuc[i] fi;

if (a[wsb2)>Kctic[i])and(a[wsb2]<(Kcttc[i][+Kcuc[i+1])/2) then
afw]:=Kcttc[i] fi;

if (afwsb2]>=(Kctic[1]+Kcttc[i+1])/2)and(a[wsb2]<Kctic[i+1]) then
a[w]:=Kcuc[i+1] i od;a[w]:=a[w];

Hesol = 024
Heso2 = 89000.
Heso3 =138
a ., = 141.2
" msb =742
a .= 152
a =160

3.2 Tinh lai van toc trugt va hiéu suat thuc té:
»vs:=evalf (m*nl*sqrt{zl1”2+q”2) /19100, 3);
vs =346
> phi:=phi(vs);
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gammal:=evalf(arctan(z1/q));eta(tt):=evalf(.95*an(gammal Jtan(gamma
1+phi*Pi/180),5);
=15
yl =24
n(#) .= .85267

IV.TINH TOAN TRUYEN DONG TRUC VIT VE O BEN

4.1 Kié€m tra do bén tiép xuic va dé bén udn :
> k[HV]:=kIIV(vs);
sigma[H]:=(170/22)*sqrt((Heso3/al w])*3*Hes02);
d(2]:=22*m;mn:=m*cos(gammal );
if (sigmalH]<sigma[Hchophep]) then True else print("Chon lai vat lieu™)
fi;
theta:=theta(q);
KHbeta:=1+(z2/thetay*3*(1-ki);KHbeta:=1+(22/theta)*3*(1 -
kt);d[al ]:=16%(g+2);b2min:=.75*d[al |;Zv:=z2/(cos(gammal })*3;
YF:=YF(ZV);KF::KHbeta*k[HV];b2:=b2min+2;sigma[F]:=1 AXT2*Y*
KF/(b2*d[2]*mn);
if (sigma[F]<sigma[Fchophep]) then True clse False fi;
kHV =12
o, =200.
d, =240
mn =78
True
8 =54
KHbeta=1.0

KHbeta =10
d; =160

a

b2min = 120.
Zv =33,
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YF.=17

Kk=12
b2 =120
c. =176
True
4.2 Hé & dich chinh
> x:=evalf(a[w]/m-Hes03/2,3);
x =1

4.3 Kiém nghiém dd bén qua tai
>Kqt:=1.4;sigma[Hqt]:=sqrt(Kqt)*sigmal Hchophep];sigma[Fqt]:=sqri{K
qu)*sigmalFchophep];
if
(sigmalHqt]<sigma[Hmaxchophep])and(sigma[Fqt }<sigma[Fmaxchophep])
then True else False fi;

Kqgt:=14

g 290.

Oy = 110.
True

4.4 Tinh toan céac théng s3 cua bé truyén

> print("CAC THONG SO CUA BO TRUYEN");print("khoang cach
truc™y,a[wl:=a[w];

print("he so duong kinh");,q:=q;

print("Ty so truyen”);u:=u;

print("He so dich chinh"),x:=a[w]/m-.5*(q+22);
print("So rang truc vit'");z1:=zl1;

print("So rang banh vit");22:=22;

print("goc vit");gammal :=gammal;

print("Duong kinh vong chia");d1:=q¥*m;d2:=m*z2;
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print("Duong kinh vong dmh ydal:=d142*m: ;dla2): =m*(z2+2+2%x);
print("Duong kinh vong day");d{f1]: =m*(q-2.4),d[2):=(z2-2. 442%X y*m;
print("Goc om"y;delta: =evalf((arcsin(b2/(d[a2]- S¥m)N*180/Pi);

print("Chieu rong banh vit");b2: =b2;print("Chien daj phan cat ren cua
truc vit");bl:=(10. 5+zl)*m,pr1nt( 'Duong kinh ngoai cua banh vit");

d[aM2]:=d[a2]+]. 5%m;

V. TU BONG KET XUAT CAC THONG S& TiNH TOAN TOI UU
5.1 Xuét cac théng s& hinh hoc cia bé truyén
"CAC THONG SO CUA BO TRUYEN
"khoang cach truc"
a =160
"he so duong kinh"
qg =8
"Ty so truyen"
=15
“"He so dich chinh”
x=10
"So rang truc vit
zl =2
"So rang banh vit"
z2 =30
"goc vit"
¥l =24
"Duong kinh vong chia”
dl =64
d2 =240

"Duong kinh vong dinh"
da , =80
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d =270

"Duong kinh vong day" -
dﬂ =45,
d [, = 240,
"Goc om"

8 =27

"Chieu rong banh vit"

b2 =120
"Chieu dai phan cat ren cua truc vit
bl =96
"Duong kinh ngoai cua banh vit"
dqw = 280.

5.2. Tinh lyc tic dung Ién bo truyén
> print ("Luc doc truc "); F[al]:=2*T2/d[2]; F[a2]:=evalf(F[al]*tan
(gammal + (phi)*Pi/180),3); print("Luc tiep tuyen"): F12):=Fal ];

Fl11]):=F[a2]; print("Luc huong kinh ") F[rl]:=F[l2]*lan(20*3.14/180);
Fir2]:=Fir1);

"Luc doc truc
F =5000,
F , = 1360.

“Luc tiep tuyen”
b= 5000,
£ =1360.

1
"Luc huong kinh "
£, =1800.
£, =1800.

5.3 Tinh nhiét truyén dong truc vit
>To:=20;1d:=90:beta] =15%14+.5% 8):Kt:=] 3;psi:=.25;P[1] =35.580);
A:=.5;Id:=To+(1000*(I-ela(tl)))*P[1]/(Kt*A*(1+psi)*betal);
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td =90
CBl=11
Kt =13
yro= 2%
P, =5580
4=25
Id =120



PHU LUC 2: CAC TUY CHON KHI THIET KE
(Hinh P2.1+ P2.6)

£3
&5 Dieweraion
- 2] Dvawing Sheet
© Center Line
-, Section View
€ TheadlLne
" Leade
A3 Detal View
v Suace Tedue
"¢ Wekding
- 28 Feature Contecl Frome
B Diotum ared Featune Ideniifer
- Dt Targes

]
25 Layer/Obiscts
! & Dmengion
o Drawing Shast
& D Center Line

& £ Theadlme
ioa 7 Lmader

% F% Faatue Contiol Frame

- Ecges of worpieces
% B Dalum and Faature | dandifie
# 8 Datum Target
B8 PatsLat
© %, Balloon

Hinh P2.2. Tuy chon co hoc theo tiéu chudn ciia nuse Trung Hoa
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SRR
Mechanical (ptions

V" Sulace Textue
- Weiding

30 Feabwe Conliol Frame
g~ Edges of workpmces

- B Datum and Feature [derlie
8 Datum T argel

- B Pants Lt

i @, Baloon

-8 BOM Support

Hinh P2.4: Sit dung cdc chi tiét mdy da tiéu chudn hod trong 1SO
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Hinh P2.5. Cdc don vi dung trong tinh todn FEM
(Finite Element Method-Phuong phap phan tir hitu han)

Hinh P2.6. Cdc tuy chon diing trong qud trinh lap rdp
cac chi tiét may thanh cum may
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Hinh P2.5. Cdc don vi ding trong tinh todn FEM
(Finite Llement Method-Phwong phap phdn tit hitu han)

Hinh P2.6. Cdc tuy chon ding trong qud trinh ldp rap
cdc chi tiét mdy thanh cum mady
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PHU LUC 3: BANG CHUYEN DOI DON VI

Bdng 3.1. Cic don vi do ludmg thudng dung

Tén goi Ban vi Anh-My Hé Sl tuong duogng
Gia toc ft/s? 0,3048 m/s?
in./s? 0,0254 m/s?
Dién tich fi2 0,0929 m?
in? 6452 . mm?
Ning ludng ft.lb 1,356 J
Lue kip 4,448 kN
b 4,448 kN
0z 0,2780 N
Xung Ib.s 4448 N.s
Chiéu dai ft 0,3048 m
in. 25,40 mm
mi 1,608 km
Khéi lugng 0z mass 28,35 g
Ib mass 0,4536 kg
slug 14,59 kg
ton 907.2 kg
Mo men Iuc b f 135 N.m
Ib . in 0,1130 N. m
Mé men quan tinh
- clia dién tich in® 0,4162 x 10° mm*
- cha khdi lugng Ib.ft.s2 1,356 kg . m?
Céng suat ft . Ib/s 1,356 W
hp 7457 W
ap suat - (g suét Ib/ft 47,88 Pa
Ib/in’ {psi) 6,895 kPa
Van téc ft/s 0,3048 m/s
in./s 0,0254 mis
mi/h (mph) 0,4470 mis
mi/h (mph) 1,609 km/h
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Tiép bdng 3.1

Tén goi Pon vi Anh-My Hé Si tuong ducng
Thé tich ftt 0,02832 m*
in® 16,39 cm®
Chit dng gal 3,785 1
qt 0,9464 |
Cong ft.1b 1,356 J
Géce Radian rad
Gia téc goc Radian per rad/s?
second squared
Van téc géc Radian per radfs
second
Mat do Kilogram per kg/im?®
cubic meter
Tan s6 Hertz Hz (™)
mbi gian Second s

Bdng P3.2. Boi s6 va udc 56 cha don vi do trong h¢ SI

Trisd Tén goi Ky hiéu
1 000 Q00 000 000 = 10" tera T
100G 000 000 = 10° giga G
1000 000 = 10° mega M
1 000= 10° kilo k
100= 107 hecto h
10= 10 deka da
0,1=10" deci d
0,01 = 107 centi c
0,001 = 10° milli m
0,000 001 = 10° micro "
0,000 000 001 = 10° nano n
0,000 000 000 001 = 10 pico p
0,000 000 000 000 001 = 10 femto f
0,000 000 000 000 000 001 = 107 atto a
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KET LUAN

1. Ngay nay cong nghé [-DESIGN da trés thanh xu thé 14t yéu cha qud
trinh thiét k&-ch€ tao may trén pham vi toan th& gi6i. Cong nghe tich hap, 1y
thich nghi da cho phép nit ngin (hau nhu song song, tdc thoi) quéd trinh
thidt ké& 161 khi ché tao hoan chinh mot chi tiét may. Véi cong nghé nay, viée
ty dong hod tinh todn va thiét k€ 18i wa hoan toan duge thoa man. -

2. Kha nang ty dong hod tinh todn v&i viec 1ap trinh gdn gili vOl ngdn
ngit ty nhién cua phin mém Maple (4t to 16n; kha nang ty dong hod tinh chon
céc chi tict may c6 cong dung chung da dugc tiéu chudn hod clia phdn mém
MDT ciing rédt cao, nén trong cudn sach nay ching 101 khong thé gidi thién
hét duoc ma chi gisi thieu mdt <& nét chinh va m&i mé chua duge tim théy
trong cac tai ligu twong t vé tu dong hod tinh 1odn va dong thiét k& chi tiét
ma thoL '

3. Ngay nay, vdi hé théng may CNC trong c4c nha may ché tao ca khi
chia nudc ta viée ng dung phén mém MDT 4é tinh toan thiét k& chi tiét may,
chéic chén s& gitp tang nang sudt lao dong va ha gid thanh san phim, dem lai
hiéu qua khoa hoc va kinh 1& cao cho nén kinh t& qudc dan.
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