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\ NGHIEN CUU, THIET KE CHE TAO BAN CAP PHOI TU PONG
HAI TRUC CHO MAY DAP

RESEARCH, DESIGN AND MANUFACTURE AN AUTOMATIC TWO-AXIS
FEEDER FOR PRESS

Ho Triét Hung
Truedng Pai hoc Bach Khoa, Pai hoc Qudc gia TP. Hé Chi Minh

TOM TAT

Ty dong héa qud trink cdp phéi cho cde mdy dép 1 mdt nhu cdu thie té nhim néng cao
ndng sudt, do chinh xdc va phirc tap cia qud trinh ddp tdm. Bai bdo nay trinh bay mot gici phdp
dom gian, hiéu qua va tin cdy cho viéc tw dong cdp phéi tvén mdy déap co khi 1o dimg ban cap phéi
tw dong. N6 c6 thé cap phdi theo hai phuong X va Y trong mat phdng ngang hay con dugc goi la hai
tryc, vi thé cé thé giai quyét dugc phan lom cac yéu cau ky thudt cho qua trinh a’ap tam. Mot ban
cdp phéi kich thuc 0,8 x 1,2m dupc ché tao va thiee hign cdc thye nghiém. K&t qua thiec nghiém thu
diegre sai s6 vi tri ciia cde 18 dép dat £0,05mm va té¢ dg cap phéi 16i da dat 20 mét/phit.

Tir khoa: Ban cap phéi 2D; May ddp tir dong; Dép kim loai tam
ABSTRACT

Automation of feeding process for the press is an actual need to improve productivity,
accuracy and complexity of the process of stamping plates. This paper presents a simple solution,
efficiency and reliability of automated feeders on mechamcal presses that use automatic feeder. It
may feeders in two of X and Y in the horizontal plane, also known as two axes, so can solve most
of the technical requirements for the stamping plate. A table size 0 8 x 1,2m feeders manufactured

and perform experiments. The experumental results obtained position errors of the holes reached
+0,05mm stamping and maximum speed achieved feeders 200 meters/minute.

Keywords: 20- Feeders, Automatic Stamping Machine, Sheet Metal Stamping.

1. GIO1 THIEU dén ning suét, chit luong va do phuc tap cua
san pham dap [1,2,3,4,5]. Ket qua thu dugc tur
May dap dugc phat trién kha lau doi, 1y cac nghi€n cuu nay chi ra ring, t6c dé chay
thuyét vé tao hinh va déng lue hoe cia may dap dap anh hudng nhiéu dén khd nang dép cdc san
gﬁ'in nhu hoan thién nén cac nghién ciru hién pham cé dé phuc tap cao. vat héu kho ddp - kha
nay tap trung vao cac phuong phap t6i wu hidu nang c¢ong nghé cua cac may dap co khi.
qua su dung cung nhu cac yéu tdé anh huong

ISSN 0866 - 7036
TAP CHI CO KHI VIET NAM, S6 11 nam 2016
www.cokhivietnam.vn




NGHIEN CU'U - TRAO bUI

Mot sn hudng ng]:uen ciru khac 1a: Phat
tridn cac co cu tic dong méi cho ddu dap bang
cich diing ping hrong khi nén va dién tir thay
cho nang hrong co khi va thiy luc truyén théng
dé truyén dong cho chay dép [6,7 ,8]. Trong cac
nghién ctru ndy, co cau dip ding luc dién tr
[6,7] hodic khi nén [8] duge phat trién cho mot
sd ng dung chuyén biét. Két qua cac nghién
ciru ndy kha kha quan nhung chi 13 budc ban
diu va han ché 16n nhét ciia cac nghién clru nay
14 kha ning m¢& rong tng dung vao nganh dép
thm do luc dép bi gidi han.

Bén canh dé, mét so nghién ciru gan day
cé lién quan dén qué trinh cap ph6i tu dong cho
may dap cling cho thay ning suat va chat lugng
cia qué trinh dép tim duogc ning cao déng ké
[8] va co the ap dung cho cac linh vye co y€u
cdu cao vé d6 chinh xac nhu gia cdng mach in
[9]. Tuy nhién, cac nghi€n clru nay tip trung
phan tich vao cdc hé thong co kich thuéc nho
via dung may tinh nén viéc ing dung trirc tiép
céc két qua ndy vao méi trudong cdng nghiép
gia c¢Ong kim loai tdm can phai qua mot 56
nghién ctru va thuc nghiém khéc gin véi diéu
kién thuc té hon [8].

Nghién ciru cdu ndi gifra cac két qua
nghién clru ¢o ban trong phong thi nghiém va
cong nghiép san xudt ciing duge tién hanh va
két qua ban ddu dugc cong b trong [10]. Trong
nghien ctru do, cac giai phap thuc té dugc dua
ra 1a: Ap dung cac bd diéu khién PLC va HMI
dé dicu khién cap phoi va diéu khién tbc do diu
ddp d¢ giam gia thanh may dip khi nén. Tuy
nhién, nghién ciru nay giai quyét cé‘ip phéi cudn
- mot tryc - trong khi ¢6 rit ntuéu ung dung

trong cong nghigp can phai tu déng cdp phdi
tam theo hai truc.

Tir két qua cua cac nghién ciru va thye
tién co thé nhan két lun rang, trong nganh Dap,
hai van dé co ban hién nay cdn gial quyét la:
Gia cdng duoc cac chi tiét ¢é do phuc tap cao,
vat li¢u kho dap va dam bao ning suit cao. Bai
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b4o nay s& trinh bay cdc cong ViEC: Thiét ke
ché tao va thyc nghiém danh gid mot ban )
phdi tr dgng hai tryc cho mot maéy dap co kh
nham gidi quyét van dé ning suat trong nginl
Dap.

N6i dung bai bdo gom cdc phan ti§
theo nhir sau: Muc 2 md ta tdng quat v€ qu
trinh thiét k& két cdu co khi, muc 3 trinh bj
céu tric va phuong 4n diéu khién ban cap phoi
muc 4 thé hién két qua thuc nghi€ém, muc 5 dus
ra danh gia két luéin va cudi cung muc 6 chi din
cac tai liéu tham khao.

2. THIET KE KET CAU CO KHI CUA BAN
CAP PHOI HAI TRUC

2.1. Két cAu co khi ciia ban cip phoi

Két ciu co khi cna ban cﬁp pho1 duge
md ta trong cac hinh tir hinh 1 dén hinh 4. Cy
thé, hinh 1 cho thiy két cdu ctia ban gnm cdc
bo phan chinh: Khung d& (1), hé thong dén
dong truc X (2), hé thong din dong tryc Y (3),
thiét bi néng va kep phoi (4). Cac hé théng din
d6ng cho hai truc X va Y, kep phoi va phoi tim
duge d& boi khung (1). Phéi di chuyén theo ha
phuong X va Y 1a do hai b truyén vit me — Dai
¢ bi va dugce dinh hudng chinh xac nhd hai hé
théng dan dong thanh tnrot. Hai bd truyén vi
me — Pai 6¢ bi duoc ndi véi hai doéng co AC-
Servo thﬁng qua hai khdp ndi truc cimg. Phé
tam dwoc cb dinh 18n hé dan dong truc Y nho
bd phan kep phéi (4) va nd cd thé d1 chuyen
theo phirong Y dé dang trén cac bi cau.

Hindi 1. Két cau co khi cua ban cap phéi
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Hinh 2, chi ra két cdu ciia hé thong dan
dong truc X, né gitip hé thong dan dong truc Y,
phoi va ban kep phéi dich chuyen chinh xdc theo
phuong X cia ban mdy thong qua bo truyén vit
me — dai 6¢ bi (5 ) va hai thanh dan huéng (6).
Budc vit me va s6 sung trén vong cua dong co
servo quyét dinh khoang cach dich chuyén nho
nhat cia ban cap phdi theo phuong X.

Hinh 2. Két cau hé thong dan dong theo phirong X

Hinh 3, mé ta két cau cua hé théng dan
dong truc Y cua ban cap phoi. Hé thong nay
eitip ph6i va ban kep phéi dich chuyén chinh
xac theo phuong Y ctia may. Nham dam bao
dap rng nhanh, kich thuéce vit me va thanh dan
huéng cua hé thong nay can thiét ké nho hon so
voi vit me dan dong truc X.

Hinh 3 Két cdu hé thong dan dong theo phirong Y

Hinh 4. m6 ta chi tiét két cau cua thiét
br kep phoi Chi t16t nay c¢6 nhiém vu cd dinh
phoi vao hé dan dong truc Y va di chuyén clng
véi phoi trong sudt qua trinh dap.

TAP CHI CO KHI VIET NAM, Sé 11

Hinh 4. Thiét bi ndng va kep phdi

2.2. Céc thong so k¥ thuit co ban ciia ban
cap phéi

Trong muc nay, hai thong sé k¥ thuét co
ban ctia ban cip phéi anh hudng dén ning suét
dap dwoc @é cap la: Toc dd cap phoéi trung binh
v [m/phut] va sé chu ky dap trong mot phut CK
[chu ky/pht].

Toc d cap phdi trung binh duge xac
dinh theo cong thic (1);

V=D (1)

Trong d6, n [vong/phut] 1a toc do vong
vad p [mm] 1a budc cua vit me dan dong trén
truc X hoac Y.

S6 chu ky dap trén phut CK phu thuoc
vao quan hé giira toc do Lap phoé1 cua ban va tr_:-c
do vong cua dau dap, quyét dinh dén nang suat
cua may va dugc chon theo cong thire (2).

17
CK <~ (2)

Tmng do. dimm], khoang cach gitra
tam hai 16 can dap.

Cac dau dap co khi thong thuong thuc
hién mot lan dap twong (mg v &i mot von g quay
cua truc chinh. Nhu vay. gon v xac dinh thong
s0 nay nhu sau Néu toe do dau dap khong thay *F
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d6i dugc va khoang cach d biét trude thi toc @6
cép phoi phai higu chinh sao cho théa mén cong
thirc (2) ngiroc lai co thé ti da toc do cp phoi
va diéu khién téc do ddu dap dé ting ning Suit.

2.3. P9 chinh xAic vi tri ciia ban cap phéi

Hai théng sb phan 4nh d chinh xac cuia
ban cap phoi 1a: Khoang dich chuyén nho nhat
va sai sO vi tri giita hai 16 dap. Trong két cau
cia cdc hé théng truyén dong trén hai truc X va
Y trén ban cép phdi, truc vit me duoc ndi truc
tiép vao truc dong co bang khdp ndi cing nén
khoang dich chuyén nhé nhit duge xac dinh
bang cong thirc (3).

Mx/y = (3)

Trong d6, N la s6 xung trén moét vong
cua dong ca servo.

Cac yéu t6 anh hwong truc tlep dén sai
sO Vi tri caa qua trinh cap phéi bao gom: Gidi
han sn xung trén mgt vong cua dnng CO Servo,
sal sO cla vit me va thanh dan. Dé xé4c dmh
chinh xac SH] s0 nay, can phai danh gid sai s6
cua: Bo truyen vit me, thanh dan va qué trinh
gia cong lap dat chung. Tmng nghién clru nay,

g1a tri sal 8O vi tri clia ban cap phor duoce xéc
dinh bang thue nghiém.

3. DIEU KHIEN BAN CAP PHOI
3.1. Cau triic hé théng diéu khién ban cip phoi

Cau triic cua hé théng dicu khién h*‘m cﬁp
phcn duoc trinh bay nhu hinh 5. bao gom: Bo
diéu khién trung tam, man hinh HMI, bang diéu
khien va cac servo drive. Trong do PLC duoc
dung nhu b diéu khién trung tam, no thyce hi¢n
cac chire ning sau: Giao tiép voi man hinh HMI
nhél1 thong tin t ngwoi van hanh vé cac thong
S0 cua qua trinh dap. Thong thuong cac thong
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sn k¥ thudt can phai nhép vao bo diéu khiént
gom: Kiéu cép phéi dép, s6 16 can dap, khoa
cach céc 16 theo hai phuwong X va Y. Ngudi v
hanh thuc hién cac chirc ning co ban nhu: B
ban vé gbc toa dd, dap thir, kep va nha phdi,
Bing cac nit nhan trén bang diéu khién, S
khi nhan cac thong cuia cua nguol dung tir H)
ho#ic cac nuit nhan trén bang diéu khién, bo di
khién sé& tinh toan gia tri can thiét nhim di
khién hai servo drive ctia hai ddng co servo
va Y. BO diéu khién trung tAm con nhén tin hi
tir cam bién vi tri cua dau dap 1am co sé xu
tin hiéu dén hai dong co dam bao an toan ciir
nhu xuét tin higu diéu khién kep phoi va ly h
tir. Trong trurong hop: C6 yéu cau vé didu khi¢
toc d6 dau dap thi bo diéu khién trung tam ni
phai c6 kha nang giao tiép v&i bd diéu khién t¢
d6 dau dap.

Bang by khuén

Davatruc XvayY

i
R S e e i
I BS didhy khidny | PLC li‘:- |
| cam beén may adp | I.I-I
[ o .,.l: o ':‘ m‘: - I';‘h-r
I u'- m‘_ﬂ' : = 'l [:=: H
|
| P | m’*‘" Molor rue Xva 'y

Hinh 5. Cau triic hé thong diéu khién ban cap phé

Hinh 6, trinh bay cac ché do hoat don|
cua ban cép phoi gom bon ché do duoc ky hiéu
Model, Mode 2, Mode 3 va Mode 4. Mdi ch
do sé co cac thong so di kém cu thé nhu ch
d0 Mode 1 cac thong 0 1a: S cOt N, 0 han;
M. khoang cach hang C [mm], khoang cach ¢
H [mm] va cach thuc hién VIEC cép phoi the
tung hang mot.
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' - - - mo ta trong hinh 7, hinh 7a mé ta qué trinh
> ' tong quat, hinh 7b md t4 cdc hoat dong trong
mét 1an: CAp phéi - dip cia may dip. Ban cép
phdi c6 thé vé& gbe toa d6 bing ché d6 jog trén
ban diéu khién, phdi c6 thé dugc kep bang cach
An nut trén bang diéu khién hodc tu dong theo
churong trinh. Trong mét chu trinh: Cap phéi —
dap, ban cip phdi & trang thai che tin hiéu vi tri
chay dap trén va xuét tin hiéu dich chuyén ban
cap phoi theo ding chuong trinh da dugc lap
sn, Qué trinh cip phoi phai két thic trude khi
chay ddp vao dling vi tri ddp va chi thyc hién

Hinh 6. Cdc ché dé hoat dpng ciia ban cdp phéi cap phoi khi chay ddp dén vi tri an toan. Sau
khi thuc hién xong mdét chirong trinh, ban cép
3.2 . Gidi thuat diéu khién phéi vé vi tri gbe, nha kep phéi va chd ngudi

I
(M

van hanh 4n nat khéi d@dng lai cho qua trinh dap
So d6 giai thuat cta ban cdp phdi dugc tam t1€p theo.

.- @-— CAP PHGI
&

[ =]
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Ji trni dap #3\
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$ THUC HIEN DAP e JCHAY RA BN w1 TR o
e S | -‘H‘h"‘“q.,__ ) L
| ke ) T
a h
Hinh 7 So dé gidi thudt diéu khién bin cﬁfp phéi. a) So dé cdc birde diéu khién chung; b) Sor @6 cho mét
) chu trinh cap phdi - ddp ciia ban cdp phdi.
4. THUC NGHIEM ché tao tir thep tAm day 6mm trong mét két cau
han co kich thugc 1200x800mm, cac thiét by
4.1. Thiét bj thuc nghiém dan hwréng, vit me — Pai 6¢ b1 HWIN va thiét
b1 khi nén SMC. Pau dap cé luc dap 6 tan, kich
Hinh 8, mo ta mot ban cip phdi va diu thude hau 500mm, hanh trinh dau dap 40mm,
dap co khi dugce ché tao phuc vu cac hoat dong 00 chu ky dap/phuat. Phan diéu khién dung cac
thuc nghi¢ém Trong do, phan co khi cua ban cap thiét b1 trong Bang 1.

phéi duge ché tao nhu sau: Khung ban duge
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e ——————— |
Bang 1. Cdc thiét bi diéu khién ban cdp phéi: .
TT Tén Théng s6 k¥ thuit
1 | Xy lanh tic d6ng kép diéu khién kep Dudng kinh 45mm, hanh trinh 15mm
2 Xy lanh tic ddng kép diéu khién ly hop Pudmg kink 63mm, hanh trinh 15mm
3 Van khi 5/2 Tac dong di€n, c6 10 xo dinh vi
4 B§ diéu khien PLC Mitsubishi FX 3U 16-MT va $ ngd ra, 8+16 ngd vio
module FX2N-16-EX
5 HMI Mitsubishi GT1050 5.3inches
6 Cam bién tiém cdn, phat hién vi tri dau dép Autonic | ON —OFF, tin hiéu ra NPN
. . Y .2 . 2,2 kW cho truc X va 1,5 kW cho tryc Y,
7 Servo drive Mitsubishi diéu khién hai truc Incremental Encoder 5000 xung/vong

4.2. Két qua thwc nghiém

Vit liéu dugce diung trong thuce nghiém
la phoi thép cacbon tdm voi kich thude
600x600mm, dai 2mm, dudng kinh 16 dap
2mm, dap theo ché d6 Mode 1, bao gdm 4
hang, 10 16 trén mot hang, khoang cich giira
hai 10 trén hang 1a 6 mm, khoang cach gira hai
hang 12 6mm, toc 46 dau dap ¢ dinh, sd chu ky
60 chu ky/phut.

Hai chi tleu duroc danh gla la: Kha ning
dap ¢ ung cua ban cap phdi va sai s khoang cach
hai 16 trén phéi dap. Sau cac hoat dong thuc
nghiém va thu thip dir liéu, san pham duoc
minh hoa trong hinh 8. Két qua dénh gia so bd
la may dap thyc hién ding theo yéu ciu cia
Mode 1 va sai s6 khoang céch hai 13 lién tiép
dat £0,05mm.
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5. KET LUAN PANH GIA

Nghién ciru dé de xuit mdt phuong an
giai quyat van dé kinh té - k¥ thuit trong nganh
Diap tim trong nudc hién nay la dap img duoc
cac yéu cauw: Gia dau tir khong cao, ning suit
va chit lugng cao. Giai phap duoc dua ra la;
Thiét ké két céu may dang module va ché tao
hoan toan trong nudc. Pén nay, nghlen ClTu nay
dd gidi quyét duoce van dé co ban vé cip phoi
bao tw dong bao gom: Chinh xé4c, nhanh va tin
cay. Két qua thye nghiém phtt hgp véi cac nhén
dinth ban d4u va sai s6 vi tri chdp nhan duce.

Ngoai ra, day con la budc ddu tién
nghién ciru chuyén sau vé cong nghé va thiét bi
dap tam, 1am tién dé tién té1 Tam chi khau thiét
ké, ché tao thtet bi va san pham dap c6 gid tr
cao d6 1 van d& ma hién nay cac doanh nghiép

va nhiig ngudi lam nghién ciru trong nude van
con bo ngo. <

Ngay nhan bai: 05/10/2016
Ngay phan bién 16/11/2016
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