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TOM TAT

bat vin dé: Khung cd dinh ngoai dang khoi cdp (KCDNDKC) dimng co’ dinh cic gay thin xwong dai cé
nhiéu wu diéin nhung trong nuwdc chiea sdn xudt va gid thanh nhdp khdu con rat dit. Vi vdy, chiing toi nghién
cieu ché’tgo b) KCDNDKC trong nuedc va tien hanh danh gid ddc tinh co hoc cua khung cd' dinh ngoai (KCDN)
moi ché'tao dwoc trueoc khi si dung trén bénh nhan.

Mouc tiéu: Khdo sit dic diém co hoc ciia KCDNDKC méi san xudt

Doéi tugng va phuong phdp nghién citu: Doi tuwong nghién ciru: Khung cd'dinh ngoai dang khoi cdp.

Phwong phap nghién citu: KCDNDKC sau khi dwoc san xuat sé diegc nghién civu xdc dinh dic tinh co hoc
bang 2 cdch. Nghién cieu gom thyee hi¢n bai todn mé phong trén mdy tinh va thyc hign mé hinh thuwc nghiém so
sianh sw chiu lyrc cua KCDNDKC moi san xuit voi KCDN Orthofix va KCDN Muller.

Két qua: Thiét ké'va ché'tgo thanh cong KCDNDKC bang vét ligu thép SUS 304 va nhom 6061 anode
nhudm mau. Trén bai toan mo phong, KCDNDKC mdi san xuit c6 d¢ an toan trong mién dan hoi khi st dung.
Trén thyec nghigm, KCDNDKC chiu lyec nén, lic x6 ngang, lwc kéo va liec x0 doc tot hon hodc twong dirong vdi
KCDN Orthofix va Muller.

Két lugn: Khung o’ dinh ngoai dang khoi cip méi san xudt dep, ddp 1ing vé cdc dic tinh co hoc 6 thé’ st
dung duegc trén lam sang.

Tir khoa: co'dinh ngoai
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MECHANICAL PROPERTIES OF NEW EXTERNAL FIXATOR “BLOCK - CLAMP”
USED FOR LONG-BONES DIAPHYSEAL FRACTURES
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Background: The imported “block-clamp” fixators have been proved to be effective and advantageous for
immobilization of long-bones diaphyseal fractures, yet they are very expensive. This is why many domestic
patients cannot afford the fixators. It is essential to have a way to provide less costly new types of block-clamp
fixators to patients in our country. In the course, after the fixators are produced, we access their mechanical
properties before they can be used on the patient.

Objectives: To access the mechanical properties of domestic block-clamp fixators.

Method: Research to determine the mechanical properties of the new block-clamp fixator based on computer
simulation and experimental model, in which, the new type of block — clamp fixator is compared to that of
Orthofix and Muller fixators.
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Results: New type of external fixators of “block-clamp” are successfully designed and fabricated. On
computer simulation, new block-clamp external fixator is stable in elastic field under load. On experimental test,
the new type of fixator has equal or with less deviation than Orthofix and Muller fixator’s when being under
forces: compression, then under thrust, traction and vertical thrust.

Conclusion: The new type of “block-clamp” external fixator meets the mechanical properties such as bearing
capacity, durability and structural composition of a medical device, thus enables the device to be used on patient.

Keywords: external fixator
DAT VAN DE

Trong 2 nam 2008-2009, & bénh vién Cho
Ray c6 trén 1.200 trieong hop gay hé than xuong
dui va than xwong cang chan®. Khung ¢8 dinh
ngoai (KCDN) van dugc dung cho gay xuong
ho than xwong dai, nhat la cho gay xuwong kem
theo dap nat m6 mém hodc nhiém tring®.
KCDN la mot dung cu vat tw tiéu hao thong
dung, duoc st dung hang ngay trong chuyén
nganh chan thuong chinh hinh. Trén thé gidi da
6 rat nhiéu nghién ctu vé ¢§ dinh ngoai (CDN)
tir két qua diéu tri dén ly thuyét vé CDN6A.
Trong nudc ciing da c¢d nhiéu nghién cttu lién
quan dén CDNG67 va ché tao mot s6 loai KCDN
nhu CDN Muller cai tién, CDN qua goi, CDN
dung cho khung chau, CDN dung cho gan khép,
CDN 2 mit phang dung d¢ ¢& dinh xwong dtii.
Tuy nhién dén nay cac loai CDN hién cé trong
nudc san xuat 1a loai thanh thang hodc c6 ren
nén khong nan chinh dugc néu xuwong gay con
di léch. CDN dang khdi cap la loai ¢ 2 khép
cau, dé st dung, khéi cip dinh c6 bé ngang 16n
nén cgp duoc dinh rang dé dang va chac chan®?),
Hai khép cau cho phép diéu chinh gap goc linh
hoat chi bang cach néi long vit khéa, chinh géc
xong thi khoa lai. Than khung con cho phép cé
thé kéo dai ra hodc nén ép vao hoac c6 thé dé
nén ép dong ty do®. Mac du khung cd dinh
ngoai dang khoi cdp (KCDNDKC) (la loai CDN
nhap khau) c6 nhiéu wu diém hon nhung it
dugc stt dung do gid rat dat. Trong xu hudng
phat trién nganh san xuat vat tu y t€ trong nudc,
chting t6i tién hanh ché tao bo KCDNDKC nham
giam gia thanh khi sit dung. Trudc hét ban vé vé
hinh thé, vat liéu va cac qui trinh san xuat phai
duoc thiét ké dé tao ra mot KCDN, sau dé
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KCDN duoc thuc hién cac thir nghiém danh gia
dat cac yéu cau vé chiu lyc co hoc hay khong
trude khi ing dung trén nguoi. Mot s6 tac gia
thir nghiém kha nang chiu luc déi véi mot s6
loai KCDN khéc nhau va céac cach lap rép khac
nhau nhu Burgers PT®, Gardner TN®), Jaskulka
RA®, Tuy vay, dén nay van chua c6 mot tiéu
chuan r6 rang nao vé kha nang chiu luc bao
nhiéu 1a chdp nhan dwoc. Hién trong nude chwa
san xudt loai KCDNDKC, nén chung t6i san xuat
mot kiéu KCDN tuong tu nhuw KCDN Orthofix
va khao sat cac dac tinh co hoc ctia no.
POITUQONG-PHUONG PHAPNGHIEN CUU
Déi twong nghién ciru

KCDNDKC duoc thiét ké va san xuat voi vat
liéu la thép khong ri SUS304 va nhom 6061
anode nhudém mau.
Phuong phap nghién cttu
Xdc dinh ddc tinh co hoc bang phuong phdp
mo phong

Sau khi ¢ ban vé va san xudt thit nghiém
thanh cong CDN dang khéi cip, ban vé va mau
CDN duoc goi dén Bo mon Co Ky thuat Dai hoc
Béch khoa Thanh ph6 H6 Chi Minh d¢€ tinh toan
mod phéng xac dinh ddc tinh co hoc. Viéc tinh
toan kiém tra bén duoc thuc hién theo phuong
phap “Phan t& httu han” (Finite Element
Method) thong qua chwong trinh ANSYS® 18.2.
M6 hinh duwoc xdy dung véi phan t 3D.
Phuong trinh co ban trong bai todn phan tich két
cau tinh c6 dang: Ku=F. Trong d¢: K: Ma tran d¢
cing két cdu. u: Vector chuyén vi nut. F: Vector
luc tong.

Ung suét twong duong ow theo von Mises
(Thuyét bén thé nang bién doi hinh dang) duoc
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dung d€ so sanh két qua tinh toan vdi gidi han
chay déo ctia kim loai.

=[o]

_\/ 2 52462 — _ _ <O
Oy =40y ¥0; t6; =G0, =G,6; —0,0; = I

Trong do:

n la hé s6 an toan (n >1).

[0]: ting suat gidi han t6i da cho phép.

01,02,03: la cac iing suét chinh.

Ung suat cho phép [0] ctia vét liéu 14 tng
sudt chay om duoc xac dinh tir thi nghiém kéo
nén vat liéu nhu da trinh bay ¢ trén chia cho hé
sO an toan n (tc la do bén chay (kéo) ctia vat
liéu chia cho hé sd an toan):

o]

bai véi thép SUS 304: G, =215MPa, bai
v6i nhom 6061: G, = 276MPa

Trong qua trinh tinh toan, d€ dam bao diéu
kién lam viéc an toan, can phai dua vao mot hé
sO an toan n. Khi hé so an toan n 16n hon 1 diéu
kién bén dwgc xem nhu 1a an toan tuyét doi.
Thuec nghiém d6 bén co hoc cia KCDN

Sau khi san xuét thtt nghiém KCDNDKC
thanh cdng, ching t6i 1dp dit KCDN mdéi san
xuat trén thanh gb gia dinh 1a than xuong dai dé&
do kha nang chiju tai liec co hoc cta khung. Thiee
nghiém nay dong thoi thuc hién tuwong tu véi
KCDN Orthofix va KCDN cang chan kiéu
Muller. Cac md hinh da 1dp dat duoc goi toi
Trung tam tiéu chuédn do lwong chét luong 2 dé
thiee hién thi nghiém do luc.

Khung CDN sé duoc c¢d dinh vao 2 khdi
thanh gb cting gia lap 2 dau xuong gay c6 thiét
ké va cac thong s6 nhu hinh 1A.B; 2A.B. Dau
phia trén di dong va la diém dé tac dong cac luc
theo cac phirong khac nhau nham tinh toan do
vitng chac ctia KCDN. Dau phia dudi dugc &
dinh chéc. Tac dung luc Tan lugt tir ON cho dén
200N, v6i mdi [an tang 1a 10N, mdi loai luc thuc
hién 10 lan. C4ch tinh két qua: Sau mdi lan thuc
hién lwc ttr ON cho dén 200N, tién hanh do db
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dich léch ctia m6 hinh thuc nghiém va ghi lai két
qua. Thuee hién 10 Tan va tong hop lai két qua.

D6 di léch: duoc do bang su dich chuyén tai
vi tri diém dat luc tire 14 tai diém tAm ctia mat t&
gidc dau gd trén va gitta thanh gb tai vi tri dinh
cao nhat (Hinh 1A va Hinh 1B).

Chung t6i tién hanh song song thtt nghiém
do lyc cila KCDN mdéi san xuat va KCDN dang
Orthofix va khung Muller (Hinh 4, 5).

Lyrc kéo dan Lyrc nén doc
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Hinh 1A: M6 hinh lip dit cho khung cd'dinh ngoai
dang khoi kep moi san xudt
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Hinh 1B: M6 hinh lip dit cho khung cd dinh ngoai
Orthofix
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Luc kéo din Lyc nén doc
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Hinh 2A: M6 hinh lidp dgt cho khung c6'dinh ngoai
dang khoi kep moi san xudt
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Hinh 2B: M6 hinh lap dit cho khung c6'dinh ngoai
kiéu Muller

Y diic

Nghién cttu dugc thong qua bdi Hoi dong
dao dtc trong nghién cttu y sinh hoc Dai hoc Y
Duoc TP. H6 Chi Minh s&: 20/HPDPD ngay
06/01/2020
KET QUA
K&t qua thiét ké va ché tao

Chung t6i da thiét ké ban vé chi tiét cta
KCDNDKC bao gom 14 chi tiét va ché tao thanh
cong san pham KCDNDKC (Hinh 3).
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Hinh 4: Mo hznh thir nghigm dic tinh co hoc cuia
KCDNDKC (trdi) va khung CDN Muller (phdi)

Hinh 5: Mo hinh thir nghiém dgc tinh co hoc cua
KCDNDKC (trdi) va khung cd'dinh ngoai Orthofix (phii)
Két qua tinh toan chiu e m phéng trén may tinh

Vi A la khoang cach gitra xwong va KCDN,
su thay doi khoang cach A sé cho cac két qua
khac nhau (Hinh 6).

Hinh 6: Khoang cich tinh toin

89



Nghién cttu Y hoc

* Két qua treong hop khung chiu lyc udn.
Cac két qua do duoc cho trong Bing 1.

* Két qua truong hop khung chiu luc xoan.
Cac két qua duoc cho trong Bing 2.
Bang 1: Két qua mo phong khi tic dong lwc udn trén

may tinh
Trwong | Khoang cach| Ung suat cwe |D6 dich chuyén
hop A (mm) dai (MPa) (mm)
1 49,5 214,35 0,227
2 60 214,44 0,319
3 70 214,72 0,427
4 80 214,86 0,54
5 90 214,93 0,673
Bdng 2: Két qud di léch khi tdc dong lyec xoin trén mo
phong may tinh
Trwong [Khoang cach A| Goc xoan | (Png suét cwe dai
hop (mm) (d9) (MPa)
1 49,5 0,57 212,38
2 60 0,8 213,61
3 70 1,06 214,57
4 80 1,29 214,87
5 90 1,57 214,93

Két qua tinh toan md phong cho thdy cac gia
tri 16n nhat d& dam bao khung hoat dong trong
mién dan héi cua vat liéu.

Gia tri thuc t€ st dung 16n hon gia tri
khuyén cédo c6 thé lam cho thanh inox va ngam
gitt vuot qud gidi han dan hoi lam cho chiang
khong thé duy tri trang thdi ban dau, lam anh
hudng dén gia tri thuc té khi diéu chinh két
cau khung.

Khoang cach A cang 16n cho phép diéu
chinh khoang dich chuyén 16n cho 1 lan diéu
chinh, dong thoi ciing cho phép gdc xoan cure dai
16n hon.

Két qua thuc nghiém

Thyce nghiém trén mo6 hinh vé dic tinh co
hoc cia KCDNDKC, KCDN Orthofix va Muller
tai Trung tam kiém dinh va do luong chat luong
2, ching t6i ghi nhan két qua su dich chuyén cua
KCDN tung cap mot. Két qua duoc cho trong
Hinh 7,8, 9.

D&6i véi lwc nén: KCDNDKC di léch tir 1
mm tro lén khi lyc tdc dong tir 140 N. Trong
khi d6, khung Orthofix di léch trén 1 mm tw
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lwec tac dong 90N. KCDN Orthofix cé khuynh
hwéng di léch mirc 6 nhiéu hon & cac lyc tac
dong 16n hon.

1A 18
| Luc nédn Lyckéo
25
204
1B . 183
204 .
159
P Y 159 >
104 " 1A -
- 2l 1A
.
05
08
=00+ T I
@ 2 - B 120 a 0 20 4 0 B a1 140 184
S
8 | Lyre x8 ngang Lue xt d
s ‘
o
@ o0 754 1B
1B
504 .
1A
o |25
=
1A
¢ oo =

v v " v T A e e
40 80 B0 100 20 40 60 BO 100 120 140 160 18D 200

Hinh 7: D§ di léch ciia KCDNDKC (1A) va KCDN
Orthofix (1B) trén thir nghigm co hoc
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Hinh 8: D¢ di léch ciia KCDNDKC (2A) va KCDN
Muller (2B) trén thir nghiém co hoc

D61 vdi luc kéo: KCDNDKC di léch tir 1
mm tro lén khi luc tac dong tir 130 N. Trong
khi d6, khung Orthofix di léch trén 1 mm tt
lyec tac dong 40N. KCDN Orthofix c6 khuynh
hwéng di léch mire 6 nhiéu hon & cac lyc tac
dong 16n hon.

béi véi lue x6 ngang: KCDN Orthofix ¢6 do
di léch 16n hon so véi KCDNDKC ttr luc tac
dong 50N tro lén.

D6i vdi lwe x6 doc: KCDNDKC di 1éch ttr
2,5 mm tro lén khi luc tdc dong tr 120 N.
Trong khi d6, khung Orthofix di léch trén 2,5
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mm tir luc tdc dong 90 N. KCDN Orthofix cé
khuynh hudng di 1éch mirc ¢ nhiéu hon & cac
lwec tac dong 16n hon.

Nhan xét:

- Déi voi luc nén: KCDNDKC di 1éch tir 1
mm trd 1én khi lye tdc dong tir 120 N. Trong khi
do, khung Muller di léch trén 1 mm tir Iec tac
dong 100N. KCDN Muller c6 khuynh huwong di
léch mitc d6 nhiéu hon so voi KCDNDKC ¢ cac
luc tac dong 16n hon 100N.

- Déi vdi lIwe kéo: KCDNDKC c6 mire do di
léch gan twong duwong voi khung Muller.

- B6i véi lue x6 ngang: KCDNDKC ¢6 mtic
do di léch gan twong duong véi khung Muller.

- Doi véi lyc x0 doc: KCDN Muller ¢6
khuynh huéng di 1éch mc d¢ nhiéu hon so véi
KCDNDKC 6 cac luc tac dong 16n hon 50 N.
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Hinh 9: Dj di léch ciia 4 mo hinh KCDNDKC (1A va 2A),
KCDN Orthofix (1B) va KCDN Muller trén thir nghigm co hoc

- Trén Hinh 9, nhan thdy khung Orthofix ¢
muc d6 di 1éch 16n nhéat ¢ cac thte nghiém luc
nén va luc x0 ngang.

- KCDN Muller ¢6 mixc d6 di 1éch 16n nhat &
thit nghiém lyrc x0 ngang.

- Trén ca 4 thit nghiém lwc, KCDNDKC c6
mutrc do di 1éch it nhat va it hon so véi 2 loai
KCDN Orthofix va Muller.

- Biéu d6 bién thién mirc do di 1éch cua
KCDNDKC (1A va 2A) la duong thang va twong
ddi hang dinh, diéu d6 cho thdy d6 viing chac
KCDNDKC réat cao.
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BAN LUAN
Thiét ké ban vé KCDNDKC méi san xuat

Qua trinh thiét k& ban vé KCDNDKC méi
trai qua nhiéu cong doan. Khéi dau, ching t6i
tham khao cac chi tiét va ting bd phan cua
KCDN Orthofix dang c6 ngoai thi trieong, sau
d¢ tién hanh vé ban vé chi tiét cho tirng bo phén,
chinh stra va hoan thién dé€ cé thé gia cong ché
tao CDN. Tuy nhién chung t6i khong di sau vao
phéan nay ma chu yéu nghién ctru cac dac tinh co
hoc ctia KCDN mdi ché tao duoc.
K&t qua do lyc md phong trén may tinh

Trong thuc t€, sau khi hoan thanh san pham,
ching t6i tién hanh do luc m6 phong trén hé
thong may tinh. Viéc nay rat quan trong vi ¢
nhitng chi tiét rat kho dé kiém tra d6 bén ciing
nhu d6 chiu liec bang phurong phap thure nghiém
mo hinh. Chung t6i gtri thong s6 ban vé ctia san
pham dén Bo mon Co ky thuat, truong Pai hoc
Bach Khoa Tp H6 Chi Minh thuyec hién cong viéc
tinh toan bai toan.
Xac dinh dic tinh co hoc ctia khung cd dinh
ngoai dang khdi cip

Cong viéc cu thé nhw sau: M6 hinh hinh hoc
va md phong bai todn vdi 2 truong hop khung
chiu lyc chu yéu trong diéu trj 1a khung chiu luc
udn va khung chiu luc xoan. Trong mdi truong
hop chiu lwc, bai toan dwoc thie hién véi cac
khoang cach chiéu dai kim khac nhau, tuwong
ting véi cac kich & cang chan khac nhau. Cling
khi d6 1a cdc moment uén va moment xoan sé
khac nhau tac dong lén khung. Viéc xac dinh
kha néng chiu lyc nay rat quan trong vi trong
qué trinh mang khung cd dinh, néu khoi kep
dinh nay khong chéac chan sé dan dén viéc di
léch truc cua xwong dugc ¢6 dinh khién cho viéc
lanh xwong kho khan hodc lanh xwong 1éch truc.
Qua qua trinh mo6 phéng chiu luc trén mady tinh,
ching t6i nhan thdy diém chiu luc cua phan
khéi kep chu yéu 1a tai vi tri mép ngoai cua 16
kep dinh rang duoc thiét ké trén chi tiét ban cap
dinh. Tinh toadn cho thdy, do6i véi KCDNDKC
ché tao duoc, diém ting suat chiu luc cuc dai doi
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v6i Inox 304 o, =215MPa, twong duong
215X 10,2 = 2.193 kg/cm? va ddi véi nhom 6061:
o, =276MPa, twong duong 2.815,2 kg/cm?.
CAc thong s6 cho thay & cac e xoan va bé cong,
vi tri nay van chiu luc rat tot va khong bi bién
dang. Diéu nay ching to rang d6 cting ctia vat
liéu va kha nang chiu tai tot cua khoi kep dinh
rang. KCDNDKC sé gitt chdt dinh trong qua
trinh mang khung dudi cac lyc tac dong khac
nhau. Trong thuc t&, khi 1ap rdp CDN cho bénh
nhéan, KCDN hau nhu khong can phai chiu dén
tng sudt lyc 1on nhu vay.

Két qua do luc trén mo hinh thyc nghiém

Sau budc md phong trén may tinh, ching toi
tien hanh tht nghiém kha nang chiu lyc caa
KCDNDKC tai Trung tam tiéu chuan do luong -
chat lwong 2. KCDNDKC dugc thiét ké theo md
hinh so sanh dong thoi véi 2 loai KCDN duoc st
dung rong rai trén thi treong la khung Orthofix
va khung CDN kiéu Muller. Trén thuc t&, khi
mang KCDN, 2 luc tac dong nhiéu nhat 1a luc
nén va liec kéo. Vi viing co ctia cang chan it hon
va khong khoé nhu vung dui, chinh vi thé luc
xo0an va luc co kéo sé it hon. Chiing t&i con thuc
nghiém thém 2 loai luc: luc x6 ngang va luc x6
doc dé danh gia kha nang chiu lyc cua khung.

So sanh gitta KCDNDKC va KCDN Orthofix
chting t6i nhan thay:

- D6i véi luc nén: KCDNDKC cédp di 1éch
ttt 1 mm tré 1én khi lyc tac dong tir 140 N.
Trong khi do, khung Orthofix di 1éch trén 1
mm tie luc tdc dong 90N. KCDN Orthofix cé
khuynh hudng di 1éch mirc 9 nhiéu hon ¢ cac
lwec tac dong 16n hon.

- D61 vi luc kéo: KCDNDKC di 1éch ttr 1
mm tro 1én khi lyce tdc dong tir 130 N. Trong
khi do, khung Orthofix di léch trén 1 mm ttr
lwc tac dong 40N. KCDN Orthofix c6 khuynh
hwdng di léch mirc d6 nhiéu hon & cac lyec tac
dong 16n hon.

- Badi véi luc x6 ngang: KCDN Orthofix ¢
d0 di 1éch 16n hon so véi KCDNDKC tir luc tac
dong 50N tro lén.
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- Déi vdi luc x0 doc: KCDNDKC di 1éch tir
2,5 mm tro lén khi luc tdc dong tir 120 N. Trong
khi d6, khung Orthofix di léch trén 2,5 mm ti
luc tac dong 90 N. KCDN Orthofix c6 khuynh
hudng di léch mic d6 nhiéu hon & cac lyc tac
dong 16n hon.

Sau thuc nghiém, ching t&i nhan thdy rang
KCDNDKC ¢6 kha nang chiu luc tdt hon so véi
KCDN Orthofix. Khung ctia ching toi it bién
dang hon va it di léch hon trong qua trinh thw
nghiém cac luc tac dong. Cac gia tri vé d bén va
do6 chiu luc déu dat tiéu chuin néu 1dy khung
chuan 1a khung Orthofix.

Trong moét nghién cttu so sanh kha nang
chiu luc cia KCDNDKC ¢6 2 khdp ndi (Orthofix
Procallus Fixator) va 4 khép ndi (Dynafix DFS
Standard Fixator), tac gia Burgers PT() da tién
hanh thuc nghiém ghi nhan kha nang chiu luc
tac dong ctia 2 KCDN vdi cac luc ciia cac hudng:
luc ép ngang, Iirc x6 doc, lwrc nén va lirc kéo. Tac
gia da thiec nghiém khung Orthofix véi cuing mo
hinh tht nghiém véi chung t6i. Két qua ciing ghi
nhan rang khung Orthofix dich chuyén tir 1 mm
tro 1én o luc kéo 90N tro lén.

Trén biéu d6 biéu thi, chung t6i nhan thay
bién thién mirc d6 di léch cila KCDNDKC (1A
va 2A) la duong thang va twong d6i hang dinh,
diéu @6 cho thay dd viing chac cia KCDNDKC
mdi san xudt rat cao. Nhiéu nghién ctru trude
day da cho thay trong nhiéu loai khung CDN
khac nhau dung ¢d dinh xuong mot bén thi
KCDN Orthofix 1a vitng chac hon cat21®. Tuy
nhién nghién cttu ctia Jaskulka RA@ ¢6 nhan xét
rang KCDN Orthofix vitng chéc 1a do sy khac
biét vé duong kinh dinh cta né. Pinh Schanz
cua Orthofix c6 duong kinh 6 mm va phan rang
thuoén nho tr 6 mm dén 5 mm & dau dinh va
cting dugc ché tao béng vat liéu thép 316L04 nhw
loai dinh Schanz ctia cong ty Cao Kha ma chung
toi dung dé thir nghiém. Trén cac md hinh thuc
nghiém ctia chiing t6i, do chiing t6i dung cung
chung mot loai dinh rang Schanz dwong kinh 5
mm cua cong ty Cao Kha san xuat nén su viing
cua khung chénh lénh khéng nhiéu. Hon ntra, c6
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