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RESEARCH TO IMPROVE THE QUALITY OF A SEAL ASSEMBLY BASED
AUTOMATIC DRYING TECHNOLOGY
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Khoa Co khi Ché tao may, Truong Co khi, Pai hoc Bach Khoa Ha Noi

TOM TAT

Bai bao nay trinh bay mot giai phap cai tlen hé thong thiét bi tw dong duwoc sir dung trong
cong doan san ciia qud trinh san xudt thiét bi c6 moi ghép kzn cua mot dang truc bac dac thu trong
cong nghiép. Trén co so nghién ciru ung. dung céng nghé san tir dong bai bao dwa ra cac phan tich
dé danh gid mirc do anh hwong dén chdt lwong ciia nguyén cong san khi su dung thlet bi tw dong
dwgc thiét ké ché 1qo. Két qua cua nghién ciru cho thdy sw gia tang mirc do on dinh vé chdt lwong
cua san pham lén gdp 2 dén 3 lan so véi trude day, VOt ty 1é phé pham chi con dudi 2%. Pay la mét
dot pha vé cong nghé, co thé duwoc g dung dé trién khai hang loat trong cong nghiép.

Tir khéa: Chdt heong sdn; Moi ghép kin; Hé thong tir dong.
ABSTRACT

This paper presents a solution to improve the automatic equipment system used in the
manufacturing process of equipment with special seal assembly in the industry. On the basis of
automatic pressing technology on the system, the article provides analysis to evaluate the new
technical influence on the quality of the pressing process based this automatic system. The results
show an increase in product quality stability by 2 to 3 times compared to before, with the scrap rate
being less than 2%. This is a breakthrough in technology, which can be applied to mass production
in industry.

Keywords: Quality; Seal assembly; Automatic system.

1. TONG QUAN

Ung dung khoa hoc céng nghé tu dong
hién dai vao cong nghiép thay thé cho cac cong
nghé thi cong truyén théng 1a mot yéu ciu cap
thiét dé ting budc tham gia va bat nhip voi xu
huéng kinh té s6 trén toan thé gidi va trong
nude. Viée nay khong chi 13 yéu cau dat ra d6i
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v6i cac trung tAm nghién ctru d6i moi cong
nghé ma con la van dé truc tiép dat ra cho cac
doanh nghiép cong nghiép. Cac doanh nghiép
san xuat déu phai chiu nhiéu sirc ép canh tranh
vé gia ca, chat luong san pham dong thoi phai
chiu nhiéu ap luyc vé cac tiéu chuan an toan lao
dong cho cong nhan. Bé dap tmg nhu cau do,
cac doanh nghiép da khong ngimg nd lyc, tim toi,
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phan dau tim cac phuong an san xuat mai trong
d6 c6 phuong an sur dung cac may, h¢ thong san
xuat ty dong.

Mot sb san pham dic thu phuc vu huin
luyén khi ché tao can ghép ndi giita hai cum
nhém chi tiét (phan than vo va phan 15i) bang
bbn vét san cach déu theo chu vi phan vo bén
ngoéi dam bao dong déu va dat dugc nhitng yéu
cau ky thuat nhu khong gay | bién dang 101 va cac
chi tiét bén trong, trir vét san; cac vét san phai
déu nhau, dam bao chic chin; san pharn sau khi
1ap phai kin, thir d6 chénh ap 20 kPa trong 30s
dam bao khong duoc tut ap; va khi tac dung mot
luc doc truc co tri s tir (2.000+3.000) N, phan
dau lap v6i than bén trong phai rit ra tin cay khi
hé thdng hoat dong. Céc yéu cau ky thuat trén 1a
nhiing yéu cau k§ thuat cao va phai kiém soat tt
méi c6 thé dat duge.

Xuat phat tir yéu cau thuc tién trong san
xuat, hé thong san ty dong dugc thiét ké va ché
tao. Thiét ké méi dugc dé xuat 1a mot giai phap
dé nang cao tinh chinh x4c va hiéu qua ciia cong
nghé san tu dong thay thé cho cong nghé sin
thu cong, giup tang nang suat lao dong, niang
cao chét lugng san pham va dam bao an toan,
béao vé strc khoe ngudi lao dong. Cac san pham
sau khi san xuat s& duoc tién hanh thir nghiém
dé kiém tra, danh gia chat luong va hiéu qua
clia cong nghé san ty dong.

2. HE THONG SAN TU PONG

2.1. H¢ thong co khi

Hinh 1. Hé théng san tu dong

Hé théng co khi sin tw dong nhu thé
hién trén hinh 1 dugc tinh toan, thiét ké va ché
tao str dung dong co ba pha 2,5Kw, gdm 04 co
cu chinh: 01 cum than may, 01 cum co cau
san, 01 cum xe, va 01 bod truyén xich. Trong
do, cum than méy c6 nhiém vu do toan b cac
b phan cua thiét bi, 1am co sé cho céac chuyén
dong cua thiét bi. Hinh dang, két ciu cua cum
than may dugc tinh todn va thiét ké dya trén
nguyén ly hoat dong, tai trong cua toan bo
thiét bi, dam bao bén va ctng vimng. Cum co
cAu sin, nhu thé hién trén hinh 2, gém: 02 xi
lanh — piston khi nén (VT03) chuyén dong tlnh
tlen theo phuwong ngang dinh vi cum co cau
san, 01 xi lanh — piston khi nén (VT04) chuyén
dong tinh tién lén xuéng kep dinh vi vo lidu
phong va 04 xi lanh — piston khi nén (VTO05)
lam nhiém vu sn vo liéu chuyén dong tinh tién
theo phuong ngang, huéng tam véi xi lanh —
piston kep dinh vi. Hé théng khung ga (VTO1)
va mit bich (VT02) gitp toan bo hé théng dam
bao do ctrng virng va hoat dong dugc on dinh.

Hinh 2. Cum co cau san

Cum xe mang san pham duoc thiét ké
dé c6 thé thay thé trong truong hop kich thudce
san pham thay d6i hoic khi gia cong nhirng loai
san pham khac, nham dap Gng nguyén tic da
dang hoa san pham va dap tmg duoc yéu cau
khi diéu kién san xuat hodc yéu cau dau vao
thay doi.

B9 truyén xich tao ra quy dao chuyén
dong theo bién dang co khi duoc xac dinh san
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thong qua cac truc lap nhong, hé thong xich
dng con lin va dong co giam tdc. Cau tao bd
truyén xich gdm cac doan ray truyén dong, truc
lép, then béng, nhong, vong bi, dém, dai be.

2.2. H¢ thong diéu khién

Hé théng hoat dong tu dong dua trén
nguyén 1y chuyén dong tron lip lai cia bo
truyén nhong xich két hop voi cac chuyén dong
thang 1ap lai cta co cau san va dinh vi, co ciu
san 04 diém dong thoi.

Xac dinh yéu ciu
il hé thong.

Kétndi cde thit bj
110 vio PLC

Kiém tra dily ndi

Liét kéedc thiét bj 10
tuomyg img vai cic
dlu VO cia PLC

! 7

Saqn thio ‘ Kiém tra I

Chay thir
churong trinh

chuomg trinh ’

Nap chuong trinh
viio PLC

YES

Sira chira
chirong trinh

Nap viio EPROM

Tao thi liéu
chuomg trinh

Hinh 3. M6 hinh hé thong diéu khién PLC

Chay mb phing

Hé théng diéu khién thiét ké sir dung
bo diéu khién PLC Mitsubishi nhu trén hinh 3,
gdém 3 phan chinh 14 ti dién, cac thiét bi dau
vao va dau ra. Trong do, ta dién bao gém bo
PCL, nguén, man hinh, hé théng day ndi dam
bao tinh todn va xuét cac tin hiéu dau ra cho
cac co ciu chap hanh dya trén cic ngudn tin
hiéu dau vao, giap hé théng hoat dong tin cdy,
on dinh. Thiét bi dau vao, chéng han nhu cac
cam bién tiém can, encoder, nit dirmg cung cap
cac tin hiéu vé phoi, vi tri cac co cdu lam co
so diéu khién cho hé thdng. Céc thiét bi dau
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ra, bao gém den bao trang thai, dong co, van
khi nén... 13 co cau chap hanh cac tin hiéu diéu
khién, qua do thyc hién cac chuyén dong, chuc
nang cta hé thong.

3. THUC NGHIEM, KET QUA VA THAO
LUAN

3.1. Quy trinh thir nghiém

Hé théng ché tao va st dung dé san
xuat san pham thir nghiém. San pham sau do
dugc dem di kiém tra theo cac tiéu chuan cong
nghiép cho san pham tuong tu tmg dung cong
nghé tha cong trudc day dé danh gia hiéu qua,
chat luong ctia cong nghé va thiét bi méi sau
nguyén cong san. Than vo bén trong san pham
sau khi sin xong duoc thir nghiém danh gia
theo cac yéu cau ky thuat v6i s lugng dam
bao tin cay. Cu thé, san pham sau khi lap phai
kin, thtr d§ chénh ap 20 kPa trong 30s dam bao
khong duogc tut &p; khi tdc dung mot luc doc
truc ¢o tri sb tir (2000+-3000) N, phan dau 15i
phai rat ra khoi than tin cdy; so toc dau 16i khi
thoat than dat 74+4 m/s.

3.2. Két qua va thao luin

Sau khi thu duogc két qua thu nghié¢m,
tién hanh phan tich va danh gia theo céc tiéu chi
ky thuat cua san pham:

Anh huéng ciia chiéu siau vét san

Cin chinh thiét bi dé vét san dat cac
chiéu sau 0,45+0,05mm; 0,55+0,05mm;
0,65+0,05mm. V&i mdi chiéu sau tuong ung,
thtr cac muc theo diéu kién dit ra ctia san phém
d3 néu & trén véi 50 mau, xtr Iy sd liéu ta duoc
dd thi mbi quan h¢ gitra chiéu sau vét sin véi
luc rat dau 15i va so toc thoat than cta dau 16i

nhu sau:
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Hinh 4. Moi lién hé giita lyc rut dau 10i va chiéu
sdu vét san

Két qua thu duogc thé hién trén hinh 4
cho théy chiéu sau vét san ty 1€ thuan voi luc
rGt dau 18i khoi than trong va dé dap ung yéu
cau k¥ thuat ciia san pham la dam bao lyc rat
dau 18i tir (2000=3000) N, chiéu sdu vét sin
phu hop tr (0,5-0,6)mm.

Sor tdc dau dan
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Hinh 5. Moi lién hé giita so toc dau dan khi ban va
chiéu sdu vét san

Khao sat méi lién hé giira so toc dau 16
khi thoat than va chiéu sau vét san trén hinh 5
cho thdy chiéu sdu vét sin khong ty 18 thuan
voi so téc dau 18i. Chi khi sdn véi chidu sau
phtt hop méi dam bao so toc dau 16i khi ra khoi
than Ong 1a 16n nhét, tir 46 dam bao duoc cy ly
di chuyén cua dau 15i. Do vy, c6 thé thiy rang
trong thuc té san xuét, viéc dam bao dong déu,
on dinh chiéu sau vét sin 1a hét stc can thiét
va 1a mot trong nhiing yéu td quan trong quyét
dinh dén chit luong ciia san phdm sau nguyén
cong san.

Anh huwéng ciia hinh dang vét sin
Str dung 03 loai chay san voi goc con
dau chay khac nhau 1an luogt 1a: 30°, 76°, 120°;

chiéu sau vét san 1a 0,55+0,05mm. Chat luong
duoc danh gia thong qua thir lyc rat dau 151 trén

co so mdi lién hé giita luc rat dau 15i va so
tc khi ra khoi than dng. V&i mdi loai chay sin
tuong tng, sin 20 san pham, sau d6 thir 02 muc
theo diéu kién dit ra 1a thu kin va tha luc rat,
xtr 1y s liéu ta dugc d6 thi mdi quan hé giira
chiéu sau vét san voi luc rat dau 16i nhu sau:

BiBu dB hye nit va hinh dang chay sén
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Hinh 6. Moi lién hé gitra liec rit dau dan va hinh
dang chay san

Két quéa tir do thi hinh 6 cho thdy goc
tao hinh vét sin ty 1¢ thuan véi luc rat déau 15
khoi than vo. Goc tao hinh vét sin cang 16n thi
luc rat dau 16i ra khoi than vo cang 16n.

Tinh 6n dinh ciia san pham khi san xuit trén
thiet bi

Thir nghiém san pham véi ba phuong
phap: san ting diém, sdn dong thoi 04 diém
bang dd ga thu cong (hinh 7) va san trén hé
théng sin tu dong, thu dugc két qua nhu thé
hién trén bang 1. Két qua cho thay mutc do 6n
dinh cua nguyén cong san trén cac loai thiét bi
san xuat khac nhau (tinh trén 01 16 10.000 san
pham):

Hinh 7. D6 gd sdn 01 diém (trdi) va dong thoi 04
diém (phai)
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Bdng 1. So sanh sw 6n dinh giita cdc phwong phdp gia cong

Phuwong phap gia cong

TT Théng sb . ) . . .
A < San 04 diem San trén thiet bi san
San 01 diém A L. A
dong thoi tw dong
, , £ g 4,35+4,65 mm 4,45 + 4,6 mm 4,45 + 4,6 mm
Khoang cach dén mat AT .. A A X A A X
1 . . (Ty 1€ nam ngoai DPat yéu cau chat DPat yéu cau chat
dinh vi: 4,5+£0,2 mm .
dung sai: 9%) luong luong
Goc 90° (d6 cach déu cta 85°+ 93¢ 89°40°+90°30° 89°30°’+90°30°
2 04 vét san theo chu vi vo (Vét san phan bo (Vét san dugc phan | (Vét san duoc phan
liéu phong) khong dong déu) bo dong déu) bo dong déu)
Chiu siu vét san: 0".,‘8A+ 9’55 mrr‘l' 0’%,”5 9’58 mrr‘l' 0,52 + 0,58 mm
3 0.5-0.6 mm (Ty 1€ nam ngoai (Ty 1€ nam ngoai Ludn dat véu ciu
T dung sai: 2%) dung sai: 2,5%) Ly
. 3. . 3 04 lan 0 lan
S6 lan phuc hoi chay san 01 lan ; 2 \ Ne g
4 |+ céc chi tiét trong dd ga | (10.000 sin pham/o1 | (200 san pham /0T | (Thuong phuc hoi khi
tinh trén 10.000 san pham 14n phuc hdi) lan phuc hoi) chay san lam duoc
' p Pt 100.000 san phém)
Bdng 2. Thong ké ty 1é phé pham va nang sudt gitta cdc phiong phép gia cong
R Sy 9 Ty 1¢ phé phim/ning
TT Yéu ciu Ty‘le pl.le P hanllnimg sudt khi sin trén thiét Ghi chu
suat khi san thu cong . A
bi tw dong
1 Do kin Ty 1€ hong: 1-2% Ty 1€ hong: <0,2%
2 Luc rit dau 13i ra khoi vo Ty 1€ hong: 1-2% Ty 1€ hong: <0,2%
3 So tbc 13i Ty 1& hong: 1-2% Ty 18 hong: <0,2%
4 Ning suat 45s/01 san pham 15s/01 san pham
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Béng 2 thé hién ty 1& phé phidm va ning
suat san pham theo hai phuong phap thu cong
va tu dong. Qua béng sd liu va cac khéo sat
trén, ta co thé thiy ring, nguyen cong sdn sau
khi dugc ng dung trén h¢ thong san ty dong
dam bao cac yéu cau ky thuat chinh xac hon
va d6 6n dinh cao hon nhiéu, ciing nhu giam
chi phi, thoi gian gian doan san xuat dé phuc
hoi dung cu chi tiét so v6i cac phuong phép st
dung d0 ga thi cong nhu trude diy dong thoi
nang cao nang sudt, giai phong strc lao dong va
nang cao dJ an toan cho ngudi van hanh.

4. KET LUAN

Két qua cia nghién ciru cho thdy tu
dong hoa hoan toan nguyén cong sdn trong san
xuét da mang lai nhung két qua rat tich cuc véi
ning suat ting 1én gip 3 lan, trong khi ty 18
phé pham duéi 2%. Didu d6 cho thiy gia tri
khoa hoc va thuc tién ctia nghién ctru trong viée
dam bao chat lugng san xuat 6n dinh, ting ning
suét, giai phong strc lao dong cuia con ngudi,
cling nhu m& ra nhiéu hudng di méi ap dung
cac cong nghé tu dong tién tién vao trong san
xuit cic san pham dic thu cuia nganh cong
nghi¢p.
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