16 Vo Minh Long, Pang Ngoc Sp,... | Tap chi Khoa hoc va Cong nghé Bai hoc Duy Tan 01(56) (2023) 16-26

TAP CHI KHOA HOC & CONG NGHE AT HQC DUY TAN TRUONG DAT HOC DUY TAN

DTU Journal of Science and Technology 01(56) (2023) 16-26 DUYTAN UNIVERSITY

Nghién ctru va thiét ké chan gia chit dong cho ngudi khuyét tat
Study and design of a prosthetic leg for above-knee amputees

V6 Minh Long®®”, Dang Ngoc S§2°, Vii Duong®®, Dinh Hitu Quang?®,
Nguyén Hitu Chién®?, Nguyén Duy Linh??

Vo Minh Long*"", Dang Ngoc Sy®°, Vu Duong®?, Dinh Huu Quang?®,
Nguyen Huu Chien®?, Nguyen Duy Linh?P

ATrung tam Co khi, Truong Pai hoc Duy Tan, Pa Ning, Viét Nam
aCenter of Mechanical Engineering, Duy Tan University, 550000, Danang, Vietnam
bVién Nghién ciru va Phat trién Cong nghé Cao, Pai hoc Duy Tédn, Pa Néng, Viét Nam
BInstitute of Research and Devolopment, Duy Tan University, 550000, Danang, Vietnam

(Ngay nhdn bai: 08/10/2022, ngay phdn bién xong: 12/12/2022, ngay chdp nhdn dang: 22/01/2023)

Tom tat

Hién nay dang khuyét tat van dong chi du6i chiém sé lugng cao nhét trong didu tra tong sb ngudi khuyét tat tai Viét
Nam. Mat di chi duéi s& anh huong rat nhiéu dén viéc di chuyén va kha ning lao dong cua ho. Pa phan nhiing nguoi
khuyét tat chi dudi chon sir dung chan gia kiéu thong thuong 6 tinh linh dong thap, tao ra dang di khong tu nhién. Con
chan gia kiéu chu dong dugc nhap tir nude ngoa1 nén c6 gia thanh cao: mot chan gia trén goi ctia hang Ottobock c6 gia
thanh tir 35 dén 320 triéu dong, hay chi phi lip dat mot chan gia trén g01 tai Vulcan Augmetics dao dong trung binh tur
25 dén 45 triéu dong Xuét phét tir d6, nhém nghién ctru mong mudn ché tao mot kiéu chan gia chu dong c6 gia thanh
thp, phu hop thé trang ngudi khuyét tat tai Viét Nam.

Nhom nghién ctru dd phat trién duge kiéu chan gia chi dong trén gbi cho nguoi khuyét tat voi gia thanh thap (10 triéu
dong cho mot chan gia). Chan c6 thé diéu chinh duoc do dai de dap ng su phat trién cua co thé, cho phep ngudi khuyét tat
sir dung dugc trong thoi gian dai hon. Pau gbi c6 lap co cdu giam chin thuy lyc - gitp gép dudi gdi dugc ty nhién. Ban chan
dugc thiét ké huéng dén tinh don gian nhung c6 do dan hdi cao gitip cho viée tiép dat ém 4i va budc di nhip nhang.

Tir khéa: Ngudi khuyét tat tai Viét Nam; chan gia cha dong; gbi 1ip co cdu giam chén thay luc; chan c6 thé diéu chinh
do dai.

Abstract

Recent general surveys of the disable people in Vietnam confirm that lower limb amputation accounts for the highest
rate in comparison with other types of the disabilities. The loss of a lower limb strongly affected the mobility and work
ability. The disabled people losing lower limb usually stand and work on the ordinary type of the lower limb, which
exhibits the limited flexibility, unnatural walk. An active lower limb prosthesis has a high price as it is imported from
abroad: An above-knee prosthetic from Ottobock costs from 35 up to 320 millions Vietnammese Dong, the average
expense for the installation of an above-knee prosthetic at Vulcan Augmetics is from 25 to 45 million Vietnamese
Dong. Based on this situation, the research team would like to produce a type of active lower limb with the reasonable
price, suitable for the Vietnamese disabled.

*Téc gia lién hé: VB Minh Long; Trung tdim Co khi, Truong Pai hoc Duy Téan, Pa Nﬁng, Viét Nam; Vién Nghién ctru
va Phat trién Cong ngh¢ Cao, Dai hoc Duy Tan, ba Ning, Viét Nam.
Email: longvo91@gmail.com
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The research team have designed a type of active prosthetic leg for the disabled people at a low price (10 million
Vietnamese Dong for a prosthetic leg). The leg should be adjustable to meet the growth process, allowing them to use
for a long time. The knee is connected by hydraulic damping unit, making it flexible to swing. The foot is designed with
simplicity, and high elasticity for the soft and eurhythmic movement.

Keywords: Disabled people in Vietnam; active lower limb; knee connected by hydraulic damping unit; adjustable

prosthetic leg.

1. Giéi thi¢u
1.1. Tong quan

Chi duéi bi cit cut do nhiéu nguyén nhan
nhu tai nan giao thong, tai nan lao dong, bong
dién, bénh tat... Chan gia trg giip cho nguoi
khuyét tat di lai dé dang ma khong can sir dung
xe lan. C6 2 loai chan gia 1a chan gia trén gdi
va chan gia dudi gdi. Chan gia dudi gdi sur
dung cho nguoi khuyét tat bi cit ngang xuong
chay, con chan gia trén gdi sit dung cho ngudi
khuyét tat bi cat cut ngang xwong dui. Chan gia
trén géi ¢ cAu tao chinh gém 6 mom cut, khép
g6i, cang chin va ban chén.

Nghién clru nay véi muc ti€u tao ra mot
chan gia trén gdi v6i kha nang gap dudi gbi mot
cach linh hoat, ¢ thé diéu chinh phu hop véi
ting dbi tuong st dung. Khép gbi gdm céc
loai: mdt truc, da truc, dién sinh hoc. Khép géi
mot truc ¢ chuyén dong gap dudi gbi quay
quanh mgt truc (voi 1 bac tu do), tam quay nam
& vi tri nhat dinh, v6i sy trg gitp chuyén dong
boi hé thong 10 xo, hé thng khi dong hodc thiry
luc. Chuyén dong cia khép gdi da truc quay
quanh céc truc, vi tri ciia tim quay thay ddi (vé6i
3 béc tu do). Khép gdi dién sinh hoc duogc didu

khién bang hé théng dién tir, c6 kha ning tu
dong gap va dubi gbi mot cach doc 1ap [1].

Ban chin ciing gdm nhiéu loai: ban chan
SACH, ban chan mdt truc, ban chan da truc va
ban chan cacbon. Ban chan SACH duoc thiét
ké don gian voi mot 16i bang gd, composite hay
béng nhya cing, dugc boc bén ngoai 1a vat li¢u
x6p, dan hoéi (PU, cao su) theo hinh dang thdm
my cia ban chan. Ban chan mot truc c6 thém
khép c6 chan c6 kha ning chuyén dong theo
huéng gép gan va gip mu ban chan. Ban chan
da truc ngoai gip gan, gip mu ban chan con c6
kha nang nghiéng trong, nghiéng ngoai. Khong
thuc sy c6 cac tryc nhung véi thiét ké va vat
lidu c6 dic tinh dan hdi tdt, ban chan cacbon cd
thé thuc hién cac chiic nang twong tu chan that
khi di chuyén [1].

Chu ky buéc di cua con ngudi gdm cac thi
try va thi du dua. Thi tru chiém 62% thoi gian
cua chu ky theo thtr ty cac dong tac: goét chan
cham dat, nhdc mili ban chan bén kia 1én, nang
g6t chan, got chan bén kia cham dat. Thoi gian
con lai 1a thi du dua véi cac dong tac lan luot:
nhic mii ban chan, dua chan vé phia trudc va
g6t chan cham dat (Hinh 1).
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Hinh 1. Chu ky budc di

Thi tru dugc chia thanh céac giai doan: chiu
trong luc (loading response - LR), gitra thi tru
(mid-stance - MSt), cubi thi tru (terminal stance
- TSt), tién du dua (pre-swing - PSw). Thi du
dua duoc chia thanh cac giai doan: bat dau du

Bang 1. Céc giai doan cua chu ky budce di

dua (initial swing - ISw), gitra thi du dua (mid-
swing - MSw) va cudi thi du dua (terminal
swing - TSw). Thoi gian cta cac giai doan cu
thé nhu Bang 1 [2].

Giai doan LR MSt TSt PSw ISw MSw TSw
Phan tram chu 0-12 12 -30 30-50 50 - 62 62 -75 75-85 | 85-100
ky (%)

Hinh 2 thé hién goc quay cac khép hong (Hip), khdp gbi (Knee) va khop cd chan (Ankle) trong

mot chu ky budce di cua con nguoi [3].
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Hinh 2. Goc quay ctia khép hong, khép gdi va khép ¢ chan
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1.2. Muc tiéu d@é tai

Thiét ké va ché tao san pham chi dué6i chu
d6ng cho ngudi khuyét tat trén gbi, cau tao gdm
cac phan: khép gbi, khuyu chan va ban chén.
San pham dap tng duoc cac tiéu chi nhu sau:

e C6 gia thanh thip, phu hop voi diéu kién

kinh t& & Viét Nam;

e Phu hop véi thé trang ctia ngudi Viét;

e Co6khéi luong nhe, str dung dugc cho ca
ngudi ¢ co khdp hong yéu;

e Chiju dugc khdi lugng ngudi dén 100 kg;

e Thiét ké c6 tinh mo dun hoa cao, dé dang
béo tri ciing nhu thay thé linh kién;

e Khop gbi diéu chinh duoc tiy vao timg
dbi twong sir dung, kha ning gap dudi tu
nhién;

e Khuyu chan c6 thé diéu chinh duoc chiéu
dai;

e Ban chan c6 d6 dan hoi tot, dd bén cao.

2. Phuwong phap nghién ciru

Khao sat bo kich thuéc mau chi dudi nguoi
Viét Nam qua cac do tudi, tir 6 lya chon kich
thudc phd bién cho prototype.

Khop gbi sir dung hé thdng giam chan thuy
luc hd trg chuyén dong gap dudi. Trong chuyén
dong gap, can tinh toan twong quan giira luc
giam chan, khdi lugng co thé ngudi va momen
quay tao ra boi khép hong; tir 46 quyét dinh cac
thong s ciia hé thong giam chan. Chuyén dong
dudi duoc hd tro bai phan luc cia 10 xo0, can so
sanh véi trong luong chan gia dé lya chon do
cting va d6 dan hdi twong Gmg cho 10 xo.

3. Két qua nghién ctru
3.1. B kich thuwéc méu chi dudi ngwoi Viét Nam

Theo két qua Tong Piéu tra Dinh dudng
toan qudc ndm 2019-2020, chiéu cao trung binh
& nhém thanh nién nam 18 tudi dat 168.1cm,
nir dat 156.2cm [4]. Dua theo chiéu cao tiéu
chuan cia t6 chtrc Y té Thé gidi [5], ta udc tinh
chiéu cao trung binh cua nguoi Viét & cac
nhém tudi nhu Bang 2:

Bang 2. Chiéu cao trung binh nguoi Viét Nam theo do tudi

Tuoi Chiéu cao (cm) Tuoi Chiéu cao (cm)
Nam N Nam N{ir
8 120.4 121.4 14 156.2 151.6
9 125.7 126.5 15 162.5 152.9
10 130.8 131.6 16 165.8 155.7
11 135.9 137.2 17 167.6 155.7
12 141.5 142.2 18 168.1 156.2
13 148.6 149.9 19 168.9 156.2

Trong gidi phﬁu va nghé thuat tao hinh, thi
phan dau (tinh tir dinh dau dén cam) la don vi
so sanh ti 1¢ toan than thong dung nhat [6]. Pan
6ng va phu nit ¢ tudi truong thanh (trén 18 tudi)
¢6 chiéu cao toan than bang 7.5 lan chiéu dai
dau, trong d6 chiéu cao tir khop hong dén khép
i (a) bang 2 1an chiéu dai dau, chiéu cao tir
khop gbi dén got chan (b) bang 2 1an chiéu dai

dau. Thiéu nién tir 13 dén 17 tudi co chiéu cao
toan than bang 7 lan chiéu dai dau, trong d6 a
va b mdi phan bang 1.75 lan chiéu dai dau. Con
tré em tir 8 dén 12 tudi c6 chiéu cao bang 6 lan
chidu dai dau véi gia tri a va b bang 1.5 lan
chiéu dai dau. Tir d6 ta lap duoc bang chiéu cao
cac phan cua chi dudi (Bang 3):
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Bang 3. Chiéu cao cac phan chi dudi cuia nguoi Viét Nam theo do tudi

Tuoi Nam N Tuoi Nam N
a(cm) | b(cm) | a(cm) | b(cm) a(cm) | b(cm) | a(cm) | b(cm)
8 30.1 30.1 30.4 30.4 14 39.1 39.1 37.9 37.9
9 314 31.4 31.6 31.6 15 40.6 40.6 38.2 38.2
10 32.7 32.7 32.9 32.9 16 41.5 41.5 38.9 38.9
11 34.0 34.0 34.2 34.2 17 41.9 41.9 38.9 38.9
12 35.4 35.4 35.6 35.6 18 44.8 44.8 41.7 41.7
13 37.2 37.2 37.5 37.5 19 45.0 45.0 41.7 41.7

Luya chon kich thudc cho prototype: ddi
tuong 13 ngudi nam trudng thanh ¢ chiéu cao
168 cm, chiéu dai ban chan 26 cm. Chiéu cao tir
khép hong dén khop goi 1a 44.8cm, chidu cao tir
khop gbi dén got chan 1a 44.8 cm. Khuyu chan
diéu chinh dugc chiéu dai véi do diéu chinh 1a
+10 mm, budc diéu chinh 14 2.5 mm.

3.2. Thiét ké khop goi

Khop gbi phai dam bao duoc sy cin bang
trong thi try va sy ém ai trong thi du dua. Khép
gdi sir dung hé thdng giam chan thuy lyc gitp
cho viéc dudi chan dién ra mot cach tu nhién,
khong gay ra va cham manh (Hinh 3). Trong do
hé sb giam chin va dd cting 10 xo dugc tinh
toan, lya chon khi thiét ké khép gbi. Con
momen luc tao ra bdi co khdp hong, trong
luong nguoi, trong lugng chan gia dugc xem
xét nhur cac thong s6 dau vao.

Mu(Nm) 1a momen quay cua khép hong,
Mk(Nm) 12 momen can ctia giam chan, F (N) 1a
luc tac dung 1én giam chan, Q (N) 1a phan luc
cua trong luong co thé, S (N) 1a lyc can trén

mii ban chan khi khép hong quay, a (°) 1a goc
nghiéng cta giam chan, L (m) 1a chiéu cao tir
khdp hong dén ban chan, h (m) 13 chidu cao tir
khop gdi dén ban chan, d (m) 1a khoang cach
tam quay cua khop gbi dén duong ndi mii ban
chan va khép hong, s (m) 1a khoang céch tur
khop gbi dén khép quay trén ciia giam chan
(Hinh 4) [7].
T6ng momen khép hong khi can bang:
Mu—SL=0
M
LucS = TH 1)
Tong momen khép goi khi can bang:
Sh-Qd-Mk=0
My
Th = Fscosa + Qd
Luc tac dung 1én gidm chén:
My
A

F=t— )

SCO5O
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Hinh 3. Thiét ké khép gbi Hinh 4. Phan tich luc khi gap gdi

Phan lyc Q trong thi tru dugc md tad nhu dan vé 0 tai thoi diém nhac mii chan 1én. Trong
Hinh 5 [8]. Tai thoi diém g6t chan bén kia  d6 M (kg) la khéi luong co thé, g (m/s?) la gia
cham dét (heel strike — HS) phan luc mat dat  tdc trong trudng.

Ién chédn Q = Fus ~ 0.8 Mg (N), sau do giam

F1 i i Fs
' 1
t : :
100 [Fi= S "N/  Trong\lwong
' '
 Fro | . Fis !
. Fa! i
| ' :
) | :
3] ! :
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Hinh 5. Phan luc mat dat 1én chan trong thi tru

Momen quay khdp hong dugc do ¢ ngudi  vi tri quay cua khdp hong 15°, khép hong cod
binh thudng va ngudi bénh bi loan san khop  thé tao ra momen quay véi gia tri 1én t6i 2M
héng khi phan tich dang di nhu Hinh 6 [9]. Tai  (Nm), v6i M (kg) 1a khéi luong co thé.
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z2M
— —0.8Mgd 2E 2FAl
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Tir (2), Fmax = —=——— 3) V= T ' - (5)
Phan lyc ciia giam chan: T = kAl 4)

Trong do6, k 1a d0 cting 16 xo0, Al 1a d0 nén 10
xo. Phan luc ctia giam chan thiét ké phai dam
bao nhod hon Fmax dé khép gbi quay duoc.

Trong thi du dua, phan lyc 16 xo gilp piston
giam chén tré lai vi tri ban dau. Vong diéu
chinh trén giam chén c6 chirc ning thay doi tiét
dién 15 thoat dau, qua d6 toc do di chuyén cua
piston dugc diéu khién gitp chan dudi tro lai
ém ai. Goi Ew (Nm) 1a nang lugng lam piston di
chuyén, v (m/s) 13 van tdc piston, me (kg) la
khdi lwong tac dung:

1
Ew= E MeV

Theo thang phan loai cua Hi¢p hoi Dai
duong cac nude chau A (IDI & WPRO), chi s6
can nang BMI (Body Mass Index) binh thuong
cua nguoi Viét Nam la tor 18.5 dén 22.9 [10].
Lay chi s6 BMI trung binh 1a 20.7, ta tinh dugc
khéi luong co thé M (kg) tuong (mg vai chiéu
cao H (m) theo cong thurc sau:

M = BMI * H? (6)

Tir d6 1ap ra bang két qua luc gap gdi 16n
nhit Fmax va van toc piston v voi pham vi khéi
luong tac dung m, cia giam chan tr 50 dén
14,000 kg (Bang 4). Cac gia tri thong so thiét
ké nhu a=10° s=21.4 mm, g=9.81 m/s, d =
100 mm, Al = 18.6 mm tai vi tri khép gbi quay
50° (Hinh 2):

Bang 4. Luc Fmax va van toc v cua cac doi tuong co6 chicu cao khac nhau

Chiéucao H | Khéi luong M Do cao PocaoH | Luc Fmax (3) Van téc v (5)
(m) (6) (kg) L (m) (m) (N) (mfs)
1.60 53.0 0.86 0.43 543 0.04 -0.64
1.68 58.4 0.90 0.45 596 0.04 - 0.67
1.75 63.4 0.94 0.47 647 0.04 -0.69
1.80 67.1 0.96 0.48 685 0.04-0.71
1.85 70.8 0.98 0.49 723 0.04-0.73




Vo Minh Long, Pang Ngoc Sp,... | Tap chi Khoa hoc va Cong nghé Bai hoc Duy Tan 01(56) (2023) 16-26 23

Chon 10 x0 ¢6 do ciing k = 15.69 N/mm, Al
= 18.6mm, tu (4): T =15.69 x 18.6 =292 N
nho hon gia tri Fmax tinh trén Bang 4.

Vong diéu chinh trén giam chan véi cac mirc
diéu chinh dugc danh sé tir 0 — 12 (Hinh 7), vi
tri 12 twong Ung véi gia tri van tdc piston v nho
nhét, con vi tri 0 tuong trng véi gia tri van tde
16n nhét.

Vian tdc goc khdp gbi tai thoi diém gap gbi
® = 5.2 rad/s [11]. Tir @6 tinh ra van téc di

Vong diéu chinh

chuyén cua piston 13 v = so = 0.0214 x 5.2 =
0.11 (m/s) nam trong cac khoan gia tri duoc
tinh & Bang 4. Vong diéu chinh dwoc chinh vé
mirc phu hop khi ldp dat chan dé gbi dudi ra
duoc tu nhién.

Goi P (N) 1a trong lugng chan gia, B (°) la
gboc quay khop hong, e (m) 1a khoang cach tur
khop gbi dén khép quay dudi cua giam chén, f
(m) 1a khoang cach tir khp gbi dén trong tim
cua chan (Hinh 8).

Hinh 7. Giam chan thay lyc

Fan

Hinh 8. Phan tich luc khi dudi gbi

Momen quay cta khép gbi M (Nm) ludn c6
gia tri duong voi:

Mg = Txa — Pxb = Tsinae — Psinff (7

Vi P = 50N, B =30° (Hinh 2), e = 0.158m,
f = 0.224m thi Mr = 292 x sin10° x 0.158 — 50
X sin30° x 0.224 = 2.4 (Nm).

3.3. Thiét ké khuyu chan

Khuyu trén dugc ché tao tir vat liéu hop kim
nhom A5052, 2 16 ren M3 dung dé lip véi
khuyu duéi (Hinh 9).

Khuyu dudi duoc cét tir 6ng inox 304 tidu
chudn c6 duong kinh ngoai 34mm. Cac 15
@3.2mm duoc khoan tai 4 vi tri goc 90°, 2 16 ké
nhau c6 tdm cach nhau 5mm dé 1ip bulong diéu



24 Vo Minh Long, Dang Ngoc Sy,... | Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 01(56) (2023) 16-26

chinh. 2 156 d6i dién ¢ cung khoang cach so véi ~ chinh 1a 2.5mm. D6 dai khuyu chan s& dugc

day, 2 16 & vi tri 1éch nhau 90° ¢6 tdm cach  diéu chinh trong qud trinh can chinh chin khi

nhau 2.5mm (Hinh 10). lap dat. Ngoai ra, khuyu chan ciing c¢6 thé néi
Khuyu trén va khuyu duéi duge 1ip lai v6i dai khi co thé nguoi phat trién, tiét kiém chi phi

nhau bing 2 bulong M3 (Hinh 11). Do didu  thay moicho nguoi st dung.

chinh chiéu dai t6i da 1a 20mm, budc diéu

@

Hinh 9. Khuyu trén Hinh 10. Khuyu duéi

Hinh 11. Khuyu chan

3.4. Thiét ké ban chin cuong d6 cao. Ngoai tinh déo dai, d& tao hinh,
A572 con ¢o tinh chat co hoc tét, dd bén cao.
Trén ban chan c6 dau ndi ding dé gin véi truc
khuyu thong qua khép ndi (Hinh 13).

Ban chan dugc ciu thanh tir 3 bd phan: ban
duéi, ban trén va ndi chit C (Hinh 12). Cac bd
phan dugc ubn tir thép tim A572 carbon thap,

a

S

|

Hinh 12. Hinh ban chan Hinh 13. Khép ndi
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3.5. Can chinh

Hé théng can chinh dugc quy dinh cho céc
thiét ké chan gia trén gbi dé khép gdi c6 duoc
sw 6n dinh. C6 2 hé thong dugc ap dung 1 hé
thong ctua Plc va cia My. Hé thong ciia My
dugc phat trién boi dai hoc California tai
Berkeley, con duoc biét dén voi tén goi “UC
Berkeley”, su dung duong co sé TKA:
trochanter (hdng) — knee (gi) — ankle (cb chan)
1a duong ndi 3 diém khdp hong, khop gdi va
khép cb chan. Viéc xac dinh diém khop hong
trén thanh 6 mom cut d& ¢ sy sai 1éch, nén sau
nay duoc cai tién thanh duong MKA: medial
(giita) — knee (gdi) — ankle (co chan) [12], thay
diém néi khop hong thanh diém nim trén
duong chia d6i 6 mom cut. Thiét ké ap dung
can chinh st dung dudng co s& MKA, 6 mom
cut nghiéng 5° so véi duong MKA, got chan
cach miat dat mot khoang 6 mm (Hinh 14).

4. Két luin

San pham chan gia gom cac bd phan chinh:
khop gbi, khuyu chan, ban chan va cac khép

Hinh 14. Can chinh chan gia

nbi (Hinh 15). Thiét ké da dat dwoc muc tiéu
tao ra mot chan gia chu dong an toan, trong
luong nhe, diéu chinh duoc chiéu dai, bat
chude gan gidng v6i budc di cia con ngudi.
Dic biét, voi thiét ké don gian va viéc lua vat
lidu ché tao da ha gia thanh san phém mot cach
dang ké, xubng con chua dén nira so voi san
pham cua cac hing nudc ngoai c6 mat tai Viét
Nam, pht hop véi thu nhap cua da sé nguoi
Viét Nam. Tuy nhién, voi gia thanh thip va su
don gian trong thiét ké, san pham s& khong
hoan toan bat chudc duge bude di cua con
nguoi nhu mdt chan that.

San pham chiu dugc tai trong dén 100 kg, st
dung cho nhiing nguoi trén 18 tudi, véi do gap
g6i t6i da duoc 120°.

Budc tiép theo, nhom sé& ché tao va do kiém
mo hinh vat 1y dé hoan thién ban thiét ké, dong
thoi thir nghiém cho moét s nhoém ddi tuong
nham kiém chtng tinh kha dung ctia san pham,
tién téi thuong mai hda san pham trong mot du
an khao1 nghi€p tai Viét Nam.

Hinh 15. San phdm chén gia
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