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TOM TAT

Bai bdo nay nghién civu déic tinh moment cia co cau mém "Compliant” bang vit liéu composite
PA6 gia c6 soi thiy tinh theo ty 1 0%, 5%, 15%, 20% va 30%. Thi nghiém do bién dang dan hoi va
moment xodn cho thay: Mé hinh c6 tinh dan héi tot, duy tri moment 6n dinh trong géc quay nhat dinh
(40-120°); Moment duy tri dao dong 0,8-1 N.m cho moi ty 1é soi thiy tinh; Moment téi da giam khi ty
1é soi thity tinh ting, thé hién d¢ cimg gia tang va kha ndng dan hoi giam. Mé phong moment bang
Matlab cho do chinh xac cao (tgi 95 ‘7) S0 VOi két qua thue té. Két qua cho thdy ty I1é soi thiy tinh anh
huong dén moment xodn ciia co cau mém "Compliant”. Mé hinh mé phong moment bang Matlab cho
két qua sdt voi thue té, chieng t6 dé tin cdy cao ciia thi nghiém.

Tir khéa: Co cdu mém; Co cdu déng moment (CTM),; Vat lieu nhua ABS, PP, PA6, HDPE.
ABSTRACT

This paper investigates the moment characteristics of "Compliant” soft mechanisms made
of PA6 composite material reinforced with glass fibers at ratios of 0%, 5%, 15%, 20%, and 30%.
Experiments measuring elastic deformation and torque showed that: The model has good elasticity,
maintaining a stable moment within a certain rotation angle (40-120°); The maintained moment
ranges from 0.8 to 1 N.m for all glass fiber ratios, The maximum moment decreases as the glass fiber
ratio increases, indicating an increase in stiffness and a decrease in elasticity. Moment simulation
using Matlab shows high accuracy (up to 95%) compared to experimental results. The results
show that the glass fiber ratio affects the torque of the "Compliant” soft mechanism. The moment
simulation model using Matlab provides results close to the experimental ones, demonstrating the
high reliability of the experiment.

Keywords: Flexible moment mechanisms; Constant-torque mechanisms (CTM),; ABS, PP,
PA6, HDPE material.
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1. GIOI THIEU
1.1. Tong quan

Ngay nay, v6i su phat trién manh mé
cta nganh cong nghiép nhua, rac thai ra moi
truong ngay cang nhiéu, anh hudng 16n dén
moi truong ma ching ta dang sinh séng. Viéc
nghién ctru vat liéu composite pht hop nhat voi
co cau loai co cAu mém c6 thé gitp tiét kiém vat
li¢u nhya, gidm thiéu luong vat li¢u can thiét
trong qua trinh phun ép nhua tao ra san pham
ma van dam bao co tinh va do bén cua co ciu.
Hiéu 16 vé& cac thanh phan vat liéu composite
tac dong 1én dic tinh moment co thé giup t6i
uu hoéa thiét ké co cdu tir d6 ting cudng do bén,

dd cing va hiu suat chung cua co cau. Cac ket
qua nghién cuu c6 thé rng dung rong rai trong
linh vuc co khi, y té,...

1.2. Co sé 1y thuyét

Dé tai s& nghién ctru anh hudng cia loai
vat liéu composite PA6 0%GF va PA6 30%GF
(gia ¢ thém 30% soi thuy tinh) duoc tron 1an
theo ty 1€ v&i nhau tao nén 5 loai vat li¢u dugc
thi nghiém la PA 0%, 5%, 15%, 20%, 30%GF.

Nhitng wu diém cua loai vat liéu nay 1a
d6 bén cao, cach dién, chiu nhiét tot, kha ning
khang hoa chat tdt va c6 do on dinh vé kich
thudc.

Bdng 1. Bang thong s kj thudt ciia nhira PA6 0%GF va PA6 30%GF

Tiéu chuin PP do ludng Pon vi ECP PA6 ROGF | EPC PA6 R30GF
Thanh phan soi o
thuy tinh TGA % 0 30
Mait do D792 g/cm? 1.21 1.35
B0 ben keo tai D638 MPA 70 125-130
nang suat
Do gidn dai khi dut D638 % >5 3-5
Mb dun uén D790 MPA 3426 5218
Stre manh téc dong D256 J/m 52 70
cua Izod
Nhiét do 1&ch khi .
@i & 1.8 MPa D648 C 165 190

Mau duoc phun ép thong qua bo khuon 2 tam di duoc thiét ké trude do.

Hinh 1. Bo khuén duoc sir dung déphun ép
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Bdng 2. Cdc théng s6 phun ép

TH Filling | Filling press | Packing time | Packing press Cooling Melt temperature
time (s) (bar) (s) (bar) time (s) (d6 ©)

0% 2 80 1 75 25 250

5% 2 80 1 75 25 250

15% 2 85 1 80 25 260

20% 2 90 1 85 25 260

30% 2 95 1 87 25 280

Mo ta thong s6 hinh hoc ctia mé hinh
co cau mém dang “Compliant”. Co cdu c¢6 hinh
dang 1a hinh tron véi duong kinh duodng bao
1a @100x5mm va dugc gia cong bang phuong
phap phun ép nhya vai vat liéu nhua PA6 va PA6
30%GF duoc tron voi nhau véi ty 1€ tron nhu da
néu ¢ trén. M6 hinh nay c6 tong cong 4 day co
bé day 0,9mm dugc ndi tir hinh try tron & tm
v6i duong bao hinh tron & bén ngoai. Bon day
nay c6 thé gidn dai ra tiy theo goc xoan.

S

Hinh 2. M6 hinh chi tiét Compliant va hinh anh
thuee té cua co cau

Khong giéng nhu 16 xo xo0dn, c6 mo-
men xoan tang khi vong quay ting, co ché khép
mo-men xodn khong doi (Compliant) cung cap
mo-men xodn gin nhu khong ddi trong mot
khoang thoi gian quay cu thé. Thay vi sir dung
diéu khién cam bién, co ciu Compliant thu
dong duy tri mot mo-men xodn khong déi. Cac
mg dung tiém ning bao gdbm cin bang dong va
tinh ctia may moc, thiét bi phuc hdi chirc ning
khép ctia con ngudi va thiét bi hd trg di chuyén
cua con nguoi.

Hinh 3. Ung dung ciia co cau mém Compliant

2. M()_ HINH THfr XOAN VA THIET KE
BO PO GA PE PO MOMENT

2.1. M hinh may thir xoin

* Thong s6 may:

- Cong suat may: 40W;

- Kich thudc may: 985 x 400 x 433;
- Khéi lugng may: 108kg;

- Nguén dién: 220V AC;

- Pham vi do: 0-300 N.m;

- B0 chinh xac: £0,1 N.m, +0,001°;
- B phan giai: 0,1 N.m, 0,001°;

- Téc do quay: 45°/p.
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Hinh 5. D6 gd sau khi ldp ghép hodn chinh véi
chi tiét

2.2. Thiét ké dd ga

Dé tién hanh do moment xoan can c6 bd
dd ga dé cd dinh chi tiét. B6 do ga dugc thiét ké
v6i cac thong sd sau. Phan dd ga quay sé duoc
lap ddt vao phan mam cdp quay. Phan do ga cb
dinh s€ duogc lép dat vao mam cap ¢ dinh. Khi
van hanh may thir xodn, mam cip quay s& quay
dan téi d6 ga phan quay s& quay ma chi tiét thi
dugc ga cb dinh vao phan ga c6 dinh thong qua
bu-16ng dai dc, tir d6 s& lam bon day cua chi tiét
gidin ra tao ra moment xoan.

MOt max = i Moment max
763 (Nm) A\ 74 =739 (Nm)

2 150 0 25 %0 75 100 125 150 15 200 228 250
Gée xodn (0) Goc xodn (63)

Hinh 6. Két qua dat dwoc sau khi thi nghiém
3. KET QUA THUC NGHIEM

Qua qua trinh lam thuc nghiém do bién
dang dan hdi cia md hinh co ciu mém dang
“Compliant” v&i nhitng vat liéu nhua PA6 duoc
gia c¢b thém soi thily tinh tuong tng voi nhimng
truong hop: 0%, 5%, 15%, 20% va 30%, két
qud do moment cua nhiing truong hgp duoc
trinh bay ¢ nhiing bang sau, véi Input 1a gid tri
goc do quay trung binh cong cua 3 gia tri dau
vao, 3 gia tri Output 1, 2 va 3 1a gid tri moment
xoan do dwoc cua 3 miu cia ting trudng hop
va gid tri Avg. Out la gié tri trung binh Output
cua 3 mau duoc do.

Qua qué trinh thyc nghiém va két qué
thuc nghlem thu duoc tor nhitng bang thong 5O
va biéu do, ta thay rang mod hinh co cdu mém
Compliant c6 tinh chét dan hoi tét, c6 thé duy
tri mot moment khong ddi trong mot goc do
quay nhét dinh. Tl cac bang thong sb trén, cac
tac gia bai bao rut ra nhimg két luan nhu sau:

M6 hinh co cdu mém Compliant co
thé duy tri mot dang moment khoang 0,8 t4i
1 (N.m) trong goc do quay tir 40 do t&1 120 do
trong tat ca 5 truong hop dugc thi nghiém.

= C6 thé duy tri mot dang moment ma khong
phu thudc vao ty 1€ phan tram soi thuy tinh

duoc gia ¢ thém vao vat liéu nhya PA6.

Moment t6i da cia truong hop PA6

30%GF 1a khoang tir 0,8 t6i 1 (N.m), cua ¥
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truong hop PA6 20%GF 1a khoang tir 4,8 t6i1 5,1
(N.m), cta truong hop PA6 15%GF 1a khoang
tr 5,9 t61 6,1 (N.m), cua truong hop PA6 5%GF
la khoang tir 6,9 t61 7,1 (N.m), cua truong hop
PA6 0%GF la tu 7,1 t6i 7,3 (N.m).

- Moment xodn 16n nhit cua ting trudng hop
s& giam dan khi tang ty 1& phan trim soi thity
tinh vao vat liu PA6. Didu nay cho thiy riang
phan trim soi thily tinh cang cao thi s& lam gia
tang d6 cimg va lam giam kha niang dan hdi cua
co ciu mém Compliant.

Két qua md phong du doan moment
ANN bang Matlab cho thay két qua thuc té sat
voi két qua mo phong 1én td1 95%.

(6 thé thay ring két qua cta bai thi nghiém
nay c6 do dang tin cay rat cao.

4. KET LUAN

Thong qua qua trinh thyc nghiém va
phan tich két qua thuc nghiém, viéc tang ty 18
soi thily tinh 1am anh hudéng déng ké dén kha
nang bién dang dan hoi, do déo va do ctng cla
mo hinh co cAu mém “Compliant”. Tuy thudc
vao yeu cau kha nang ung dung cia mod hinh
co cau mem ma ta s€ su: dung loai vat liéu phu
hop. Néu can nhiéu vé kha ning do dan hdi
t6t ciing nhu d6 déo cao ciia co cdu thi s& gia
c¢b véi ty 18 phan trim soi thuy tinh thap hodc
khong vao vat liéu nhya. Néu c6 nhiéu yéu cau
vé d6 cing cao thi ta s& xem xét gia c6 thém ty
1€ phan tram soi thuy tinh phu hop, tir d6 giup
tiét kiém vat liéu, ting hiéu suat, ting hiéu qua
kinh té.

(*) Loi cam on:

Nhoém nghién ctru xin cam on Truong
Pai hoc Su pham K§ thuat Thanh phd H6 Chi
Minh va cac quy thiy c6 di tai trg kinh phi ciing
nhu hd trg trong qua trinh thyre hién nghién ctru
nay. «
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