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Bai bao trinh bay Kkét qua thiét ké, che tao thiét bi tw dong phan loai sdn pham bo ly hgp - banh ring (clutch-gear) ciia bang xoa
trén co s6 do kiém lwe ma sat cia td hop nay. Thiét bi bao gom phan co khi chira pheu rung, mang va b0 nap san pham, co cau do
lll’C ma sat va phan loai san pham Phin diéu khién dién — khi nen véi tng dung bo diéu khién mo va vector, cho phép didu khién
toc do dong co tao luwc ma sat c6 do chinh xac cao, nham tao su 6n dinh va chit lwgng phén loai. Sén pham da dugc dua vao san
xuét tai Cong ty TNHH Céng Nghiép PLUS Viét Nam, dat niing suét 3s/1 san phidm, gip 2 14n so véi san xuat thi cong, giam 2
nhén cong. TiI¢ sin phim I3i giam tir 5% xudng con 1%.

Tir khoa: Lyc ma sat; San phdm 16i; Luec déy; D6 én dinh

This paper presents the results of research, design and create friction tester and classification of clutch-gear of the whiper-Phush.
The equipment includes a vibrating hopper containing mechanical, gutters and loader product, measuring the frictional force
structure and classification of products. Electric- pneumatic controller based on fuzzy logic and vector control, allowing high
precision motor speed in order to create stability and quality classifications. The equipment has already been put into operation at
Industrial Co. PLUS Vietnam, yield 3s / 1 product, 2 times compared to manual production, down 2 workers. The error rate down
from 5% to 1%.
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1. PAT VAN PE
San phdm bang x6a Whiper-Push Pull (WH-PP) dugc
dung dé x6a cac dong vin ban trén tai liéu, gidy t& nhu Hinh
1. Bang x6a cta cong ty TNHH Cong nghiép Plus Viét Nam Upper s
¢6 mau ma hién dai va tién dung, kiéu dang gon nhe dé dang
st dung. Bang kéo day, lyc ddy ém, nhe nhang che phu kin = o
& .0
= ~—

nhitng diém sai bing vét muc. San phdm rit phu hop trong -
hoc tap va van phong. m

Chi tiét Clutch-Gear 13 mét trong nhitng chi tiét quan
trong tao nén san phim bang x6a WH-PP (Hinh 2). C4u tao
ctia Clutch-Gear dugc két hop tir hai chi tiét Clutch va Gear
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Hear Pulley Clutch-Gear Roll-core Space Gear Ribbon

Hinh 2. Céc chi tiét ciia san phdm bing x6a WH-PP

ghép lai voi nhau duge mo ta chi tiét nhur trong Hinh 3. Sau

khi duoc l4p rap, chi tiét Clutch-Gear s& duoc ngudi cong

nhan dem di do kiém tra lyc ma st giira chi tiét Clucth va N

chi tiét Gear nhu & Hinh 4. San phim gear trude khi 1fp
Cong doan ngudi cong nhan dang kiém tra lyc ma sat

bang phuong phép thu cong ning suét thip, phu thude vao

chu quan cua cong nhan, khong tranh khoi sai sot (t6i 5%), & a S s s

lam anh huéng dén uy tin ciia nha san xudt.
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Hinh 1. Hinh dnh sdn pham bang xéa WH-FP Hinh 3. (a) Lip rép chi tiét Clutch v chi tiét Gear; (b) Sin phdm
Clutch-Gear hoan chinh
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Thiét ké thiét bi tur dong phdn logi san phcfm bé Iy hop — Banh rdang bang xoad dua trén do kiém luc ma sar

ITugh 4. Céc‘céng doan do luc ma sat giita chi tiét Clutch va chi
tiet Gear bang tay. (a) San pham Clutch-Gear dwgc dat lén co
cau do, (b) San pham Clutch-Gear dwgc tqo chuyén dong quay

tron dé kiém tra lyc ma sat

Yéu céu ciia cong ty dit ra 1a cong doan kiém tra phan
loai bd ly hop — banh rang phai dugc tu dong hoéa hoan toan,
phai dam bao dwoc chét lrgng va ning suit cao hon viée lam
béng tay.

Sau khi quan sat thao tac, trinh ty lam viéc ciua nguoi
cong nhan va tham khao ¥ kién ciia ban ldnh dao céng ty,
nhém nghién ciru da dwa ra y tuong thiét ké “May do lyc ma
sat cia san phim Clutch-Gear” va di dugc ban lanh dao
cong ty déng y cho thiét ké, thi cong lép dat may dé dua vao
san xuat.

Trén co s& phan tich quy trinh phén loai san phAm nay
mo hinh thiét bi tu dong dugc phan thanh cac module sau :

B6 nap miu vio vi tri do luc ma sat.

B6 do luc ma sat dé phan loai san phém

B0 phan loai san phém theo luc ma sat.

Bo diéu khién van hanh thiét bi.

2.THIET KE CAU HINH

Céu hinh thiét bi phan loai san phdm clutch — gear bing

x04 duya trén do kiém lyc ma sat duogc trinh bay trén hinh 5.
Mau clutch — gear c6 kich thuéc nhé, ddng déu nén bd nap
méu c6 thé st dung co ciu phéu rung. Co céu do kiém luc
ma st dua trén nguyén tic tuong d6i, khi quay bé ly hop, do
ma sat s& lam quay banh ring dén 1 vi tri xac dinh. Néu vi
tri nay ndm trong khoang cho phép, mau dugc chon.
Nhu vy, dé dam bao két qua do tuong df)ng cho san pham,
tc do quay cta motor dén dong clutch cin rat én dinh. Bo
didu khién can ‘ap dung giai thudt mo va didu khién vector
dé giai quyét vin dé nay.

3.THIET KE CHI TIET VA CHE TAO THIET BI
3.1 Thiét ké co' khi
3.1.1Phéu rung

Chire ning: Lya chiéu mot cach chinh xac va nhanh chong
chi tiét Clutch-Gear va di chuyén 1én méang cép phdi mot
cach tu dong. Phédu rung c6 chirc ning ty dong dua miu tir
thing chira 1én mang cp phéi theo hang va chiéu xac dinh.
Co ciu nay duoc str dung phd bién trong phan nap phdi cia
cac ddy chuyén gia cong, I4p rap hoic do kiém [5].

Phéu rung duoc thiét ké gom phan phéu chira mau, phan
aé, phﬁn chan, phin tao dao dong (Hinh 6). Bén trong phéu
¢6 1 dwong xoén dan hudng tir day 1én miéng phéu, Nho vao
c4c dao dong diéu hoa cép cho cudn diy cua 2 bd nam chdm
dién, cac chi tiét trong phéu s& tu dong ndi dudi nhau theo
dwong xodn ndy di 1én dudng dan trén migng phéu.

Phéu ¢6 kha nang chira t6i 1500 san pham Trong qua
trinh cac chi tiét di tir dudi 1én trén, chi tiét s& dugc co cau
co khi lya chiéu (neu diang chiéu s& dugc cho qua, nguoc lai
s€ bi déy xuéng tro lai).

(b)

- Mdng cap san pham, 2- Co cdu chia san pham, 3- Co cau hirmg
va ddy san phiam, 4- Co cdu tao lwc ma sdt, 5- Co cdu do, kiém
tra lyc ma sat
Hinh 5. (a) Ban vé thiét ké mdy do liwc ma sdt ciia san pham Clutch-
Gear, (b) Céc co cau chinh trong méy do hec ma sdt ciia san pham

Clutch-Gear

1- Bold dé chita sin pham Cluich-Gear, 2- Céc thanh 16 xo,
3- Phan nam chdm tao dao dong cho phéu rung, 4- Bé phéu
rung.

Hinh 6. Hinh phéu rung
3.1.2 Mang cip sian phim Clutch-Gear

Co chu c6 chirc ning dua san phdm Clutch-Gear cn do
Iuc ma sat tir phéu rung dén co cau chia phoi.
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1- Ndp mdng cdp san pham Clutch-Gear, 2- Thdn mdng, 3- Pé gd
cho co cau chia san pham
Hinh 7. Mdng cdp san pham Clutch-Gear

Mang cép san phém Clutch-Gear duoc dit nghiéng 45°,
dai 400 mm chira dugce 12 san phém Clutch-Gear, nho tac
dung cua trong lyc ma cac san phém Clutch-Gear sé tu di
chuyén hudng xudng.

Nip méang duoc sir dung bing Mica dé d& quan sat. C6 tac
dung dinh hudéng cho san phdm di dung hudng va khong cho
san phim rét ra ngoai.

3.1.3 Co ciu chin giir san phAm Clutch-Gear

Co chu c6 chirc ning chin va giit san phdm Clutch-Gear,
chi cho phép 01 san pham Clutch-Gear tir méng cip san
pham roi xuong co cau htrng va do lyc ma sat.

CAu tao ctia co cdu chia san phim Clutch-Gear gom c6:
Miéng ga bén trén, miéng ga bén dudi va chét chan gilt san
pham.

Phén truc ctia co cAu chia san phim s& duoc gin voi truc
cua mot xi lanh xoay.

Miéng gd bén trén \

Miéng gi bén duei /

Cum co cau chia sin pham

Co cau chia sin pham
Hinh 8. Co cdu chia san pham Clutch-Gear
3.1.4 Co cAu hirng va diy san phdm Clutch-Gear

1- Xy lanh chan phoi, 2- Xy lanh ddy phéi, 3- Vi tri himg san
pham Clutch-Gear
Hinh 9. Co cdu himg va ddy san pham
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Co ciu c6 chirc ning hing cic san phdm Clutch-Gear vao
dang vi tri dé do lyc ma sat.

Sau khi do lyc ma sat xong, xy lanh chin san phim s& co
lai dich chuyen 1én trén va xy lanh day san pham s& du01 ra
de déy san phim Clutch-Gear méi do lyc ma sat xudng co
chu phén loai san pham.

3.1.5 Co cAu tao lue ma sat cho sian phim Clutch-Gear

«—3

-—q

\5

1- Gd xy lanh, 2- Xy lanh ning ha co cdu tao lic ma sat, 3- Dong
co tao luc ma sat, 4- Gia do dong co, 5- Pau giir chi tiet Clutch
Hinh 10. Co céu tao luc ma sdt cho san phnfm Clutch-Gear

Khi do, xy lanh s& dudi ra d ha co céu tao lyc ma sat
xudng, dau gitr chi tiét Clutch s& giir chit chi tiét Clutch. Sau
d6, dong co tao lyc ma sat s€ xoay tron vdi tde do 30
vong/phut 1am chi tiét Clutch s& xoay tron theo va tao ra luc
ma sat giita chi tiét Clutch va chi tiét Gear cta san phim.

3.1.6 Co ciu do va kiém tra lyc ma sat

1- San phnfm Clutch-Gear, 2- Vi tri dat cam bién, 3- Vanh do kiém
fra lyc ma s,a't
Hinh 11. Co cau do va kiém tra lyc ma sat

Co céu do va kiém tra lyc ma sat cé st dung 2 cam bién
soi quang dé kiém tra do chinh x4c va tiéu chuén cta san
phidm Clutch-Gear. Pham vi cho phép tir 200N.cm dén
250N.cm

Khi chi tiét Clutch duge xoay tron dé tao ra lyc ma sat
v6i chi tiét Gear thi vanh do kiém tra luc ma sat s& dich
chuyén va chi dugc phép dao dong trong pham vi giira 02
cam bién soi quang.

Néu vanh do kiém tra lyc ma sat vuot ra ngoai pham vi
ctia 02 cam bién soi quang thi san phdm Clutch-Gear d6 c6
luc ma sat khong dat tiéu chuén va s& bi loai bo.

3.1.7 Co cAu phén loai sin phim

Xy lanh phén loai san phdm s& luén dudi ra, khi c¢6 01 san
phém Clutch-Gear ¢ luc ma sat dat tiéu chudn duoc déy
xudng thi s& theo hudng sb 1 roi vao thung chtra.

Khi ¢6 01 san phdm Clutch-Gear bi 15i dugce ddy xudng
thi xy lanh phén loai san phim s& co lai va san phim Clutch-
Gear bi 15i d6 s& theo hudng s6 2 roi vao thing chira khac
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I- Hudng san pham dat tiéu chudn, 2- Hudng san phdm b 16, 3-
Xy lanh phan loai san pham.
Hinh 12. Co cdu phén loai san phim

3.2 Thiét ké hé diéu khién dién - khi nén

CAu triic bd diéu khién cho d@qg co Cfla'CO‘ cAu tao luc
ma sat duoc mo ta & Hinh 12. D& on dinh toc d@ cho dong
co giup tao ra lyc ma s{lt chinh xac, bo giéu khién mo (FC)
da duoc thém V:'Elo hé thong. B dieu khién vector cling dugc
str dung d¢ tuyen tinh hda déc tinh ctia dong co Servo.

B0 diéu khién FC duogc sir dung dé diéu khiér} toc do cho
dong co trong co cau tao lyc ma sat giira chi tiét Clutch va
chi tiﬁ:t Gear. Toc d¢ ctia dong co hoat dong chinh xac gitip
co cau tao luc fio hoat dong hiég qua cao.

Tin hiéu dau vao cua b§ dicu khién 1a d¢ sai 1éch giira
gia tri dat vai gia tri phan hoi do duogce trén dong co va dg sai
1&ch bién doi theo thoi gian [4].

e(k) = @, (k) — , (k) (1)
de(k)=e(k)—e(k-1) ?2)

Véi @, (k) 1a gia tri dat va @, (k) 1a gié tri phan hoi ciia
tde do va goc quay nhan duogc tir encoder cua truc X, Y va
Z.

— — PWMI : \\\ hurom
Bo diéu khién UV,W B
* ; Inverter Kiém tra
Yoo e 15 poaige | T |- i dolue
Técdp + B¢ diéu . torque
d@it  ~|  Didukhién Kkhién i, Bolchuyen
tée do ¢ - doi A/D
i vector o | emeeoeoo
S —
Mach Encoder
Encoder

Co' cdu
dan

Hinh 13. Cdu triic ciia b diéu khién dong co tao luc ma sat giita chi tiét Clutch va chi tiét Gear
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Hinh 14. (a) Ham lién thugc ciia by diéu khién mo; (b) Co
SO tri thire cai dat cho ludt dieu khién

Luit diéu khién dugc xay dung gom 49 luat v6i ciu triic :
Neéu e = A va de = By thi Up=Cpp 3)

Ham tinh gia tri ngd ra ciia bd diéu khién mo:
i+l j+1
22 Cunl ity ()% 15 (de)]
n=i m=j

i+l j+1

D2 Luy ()% py (de)]

n=i m=j

u (e de) =
“)

i+l j+l
0 z Z c
n=i m=j
Trong d6 Cmpn va dom 13 tham sé diéu chinh cho b didu
khién.

3.3. San phiam va van hanh ng dung

*d
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San phém duge ché tao theo thiét ké & trén duoc trinh bay
trén Hinh 16.
Thiét bi c6 cac théng sé k¥ thuat sau:
- Pam bao phan loai mau dat do ma sat v&i ty 1& 16i th?ip
hon 1%.
- Thay thé dugc 2 cong nhan/ca.
Khi bdm nut Start, ph&u rung hoat déng s& dua san phim
Clutlch-Gear t6i méang cp san phim.
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Hinh 15. So d6 két néi mach dgng hec phan khi nén

Dé tranh hién tugng san phim bi ddy, trén mang cip san
phim c6 gin mot cam bién quang dé nhan biét va dimg phéu
rung.

Xylanh chia san phdm hoat dong luén bao dam chi c6 mot
san phim Clutlch-Gear duoc roi xudng vi tri hirng san pham
Clutlch-Gear. Khi xy lanh nang ha co cAu tao luc ma sat dudi
ra thi dong co tao lyc ma sat hoat dong tao ra lyc ma sat gitra
chi tiét Clutch va chi tiét Gear.

Sau khi kiém tra lyc ma sat xong thi xy lanh ning ha co
cAu tao lyc ma sat va Xy lanh chan phdi s€ co lai, con xy lanh
day phoi s& dubi ra ddy san pham Clutch-Gear xubng co cau
phan loai san pham Néu san phdm Clutch- Gear c6 lyc ma
sat dat tiéu chudn (OK) thi xylanh phan loai vin dubi ra va
san pham Clutch-Gear sé roi vao thung chira san phdm t6t.
Con néu san phém Clutch-Gear c6 lyc ma sat khong dat
(NG: Not good) thi xylanh phén loai san phdm s& ning 1én
va san pham Clutch-Gear sé& roi vao thung chira san phim
khong dat.

Phén mém duoc thiét ké theo chu trinh trinh bay trén Hinh
17. Khi khéi dong phin mém/Start, pheu rung hoat dong s&
dua san pham Clutlch-Gear t6i mang cap san pham. Khi san
pham bi day trén mang cAp, cam bién quang s& nhan biét va
didu khién ding phéu rung. Mau dugc xy lanh chén gitr didu
phéi chi cho mot san phdm vao bo do. Khi mau roi vao vi tri
do, co cau do kep va quay gear, nho lyc ma sat lam quay
banh rang. Cac cam bién scn quang s€ gidm sat luc ma sat va
didu khlen chon hay thai mau.

Hinh 16. Hinh anh thiee 16 mdy do lyc ma sdt ciia san pham
Clutch-Gear

4. KET LUAN

Sau khi trai qua qua trinh chay thir va chinh sira, voi su
giam sat cua bo phén ky thuat va ban lanh dao cia cong ty,
méy di dugc nghiém thu va ban giao d& dua vao san xuat
My do luc ma sat ciia san phim Clutch-Gear hoat dong 6n
dinh, chinh xac da dap Gng dugc yéu cu vé& mit chét lugng
san pham va s6 lugng san phim trong qua trinh hoat dong.
bi khic phuc dugc cac nhuge diém khi thuc hién do lyc ma
st bang tay.

- Thay thé dwoc 2 cong nhéan/lca.

- Ti 1& san pham 18i giam tir 5% xudng con 1%.
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Hinh 17. Luru d@6 diéu khién méy do lyc ma sat ciia san pham
Clutch-Gear

Thiét bi phan loai clutch-gear cho bang xoa di duogc thiét
ké, ché tao voi chirc nang ty dong hod toan bo khau phan
loai san pham, dat ning suat cao, sai sot do kiém giam xuong
duéi 1%, dap tmg cac yéu cau dit ra ciia doanh nghiép. Thiét
bi d& dugc dua vao san xuét tai Cong ty TNHH Céng Nghiép
PLUS Viét Nam va dugc Cong ty danh gia tot.
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