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MOT PHUONG PHAP XAC PINH VI TRI LAM VIEC
NGUY HIEM CUA PAU EP BA VIA
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TOM TAT

P4 mai ba via hién dang dwoc san xuét tai cong ty ¢ phan P4 mai Hai Duong bang phuong phap
ép qua ba giai doan. Do ma sét va tai trong rat 16n giira dau ép, vat liéu da mai va cbi, dau ép bi
mon rat nhanh. Viéc nghién ctru co ché mon cia du ép va dua ra giai phdp nang cao tudi tho van
chua duge quan tAm ding mirc ¢ Viét Nam. Bai bdo nay trinh bay mot cach giai bai todn phén tich
lyc tac dong 1én ting vi tri chu yéu cua dau ép, tinh tng suat va bién dang va kiém tra bén bing
phan mém Cosmos trong Solidwork 2006. Két qua da dinh dwoc vi tri nguy hiém 1a noi chiu tng
suét I6n nhét tai vi tri nam & giai hinh vanh khan cach tim 4/5 duong kinh dau ép, 1a co sé cho
viéc danh gia mon, chon Vvat lidu va co tinh cho dau ép.

Tw khoa Ep qua ba giai doan, ma st cao, phan tich ap luc, lam tang tuéi tho, noi vmg sudt lén nhat.

DAT VAN BE

Trong day chuyén san xuat 4 mai ba via, dau ép
ba via lam viéc dong vai tro nhu mot chay dap tao
ra rinh dinh hinh trén mat dau vién d4 dé thoat
phoi, thoat nhiét khi cit. Nhimg rénh dinh hinh c6
tiét dién ngang l1a hinh thang can nam & vanh
ngoai, phan bd cach déu tam. Khi lam viéc lyc ép
tac dung tai moi diém tir chan, thanh va dinh ranh
s& khéc nhau, tri s6 luc tAc dung ciing thay doi tir
tdm ra mép cua dau ép. Viéc giai bai todn phan
tich &p luc dé xéc dinh sy phan bd cua @ng suat
tai timg diém trén bé mat lam viéc khong thé thuc
hién theo cach truyén thong, ¢ day s dung phan
mém Cosmos trong Solidwork 2006.

MO PHONG BIEN DANG CUA PAU EP PA

MAI BA VIA SU DUNG PHAN MEM COSMOS
TRONG WORK

Viéc tinh toan thiét ké may trudc day chu yéu
dugc tinh toan bang tay, dwa trén kinh nghiém va
céc cong thirc gan dung 1a cha yéu. Hién nay, véi
su phét trién rdt manh cua cac cong cu tinh toan
ung dung nhitng thanh tyu cta cong nghé, tin hoc
va phuong phap phan tir hitu han thi rt nhiéu bai
toan co hoc 16n, phuc tap di co thé giai quyét
duge. Do chinh xac thu dwoc hau nhu chi phu
thudc vao do khong chinh xéac cua diéu kién bién
dua vao va kha nang tinh toan ctia may tinh.
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Xu huéng hién nay, truéc khi ché tao, lap dat mot
két ciu nao d6 nguoi ta thuong ¢d gang mé phong
chdng trén may tinh voi cac diéu kién bién cang
sat véi thuc té cang tét thi do chinh xac cang cao.
Duya vao két qua md phong do, nguoi thiét ké s&
chinh stra lai két cdu ciia may cho dén khi két cau
d6 hop ly nhat c6 thé. Nho do, s& tiét kiém duoc rat
nhiéu thoi gian ché tao va kinh phi ché tao thir.

Dau ép da mai ba via co chirc nang nhu mét chay
dung dé ép hon hop bot mai trong nong cdi. Mot
dau cua dau ép duogc dinh vi kep chit trén mot co
cau ép thuy luc, luc ép dugc truyén doc theo
duong tam ciia dau ép, ting dén tir 0 + 7000N [3,
4]. !

H&n hop AED*EFJ
Hinh 1. Mat cat doc dau ép dang lam viéc

H&n hop AzA»EFA Lo thuy tinh

Khi ép, phan lyc tac dung tir bot d4 mai 1én bé
mat dinh hinh cia dau ép, tao bién dang cua d4
mai.

Do gitra diu ép chuyén dong tinh tién trong nong
cbi va cdi ¢6 khe hé nén nhiing hat mai kich thuéc
nho c6 thé bi ép chuyén dong nguoc tré lai gay
mon mép chay. Thuyc té lwgng mon thanh chay rat
nhoé so véi lugng mon mat dau, nén chay bi hong
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do mon mat dau Ia chinh. Bai vay chi xac dinh

(g suit va bién dang trén mit dau cua chay.

Do tri s6 &p luc tai dinh, lung va chan cac rinh
ddng tam tir vanh ngoai vao tdm khéc nhau, nén
viéc tinh toan kiém tra bang tay theo phwong
phap cb dién s& mat rat nhiéu thoi gian va do
chinh xac khéng cao. Bai toan s& thu duoc két
qua nhanh gon va tin ciy qua viéc tng dung
phan mém Cosmos trong Solid Work 2006[5].

Cosmos trong solid work 2006 1a phan mém phan
tich tinh toan thiét ké phat trién tir SARC (Phan
tich va thiét ké céu trdc). Cosmos trong
SolidWork 2006 dugc thiét ké trén nén co so
Parasolid, cung hd tro chuin ACIS va STEP
AP203. Chuwong trinh c6 thé két ndi truc tiép
SolidWork va Pro/Engineer. Ngoai ra, phan mém
nay c6 thé doc duoc hau hét cac kiéu dinh dang
file CAD hién nay bao gom Inventor va Visual
Nastran ...

Viéc phan tich thiét ké co thé dan téi hé thong cac
cong thic tinh toan s& dwoc giai dong thoi bang phan
mém Cosmos trong SolidWork 2006

QUA TRINH TINH TOAN LUC LEN DAU EP
Tao m6 hinh 3D

Dau ép d4 mai ba via duoc tao trén phan mém
SolidWork nhu sau

Mesh Parameters: - 'ww

By | 5148373 mm

i | n4o7418es mm g

Reset to default size|

Run analysis after
Dineshing

Hinh 2. M6 hinh 3D cua chi tiét diu ép
Phan tich ap luc tac dung diu ép da
Dinh nghia vt ligu cho chi tiet
Trén Cosmos viéc dinh dang vat liéu rit da dang
do kha nang chon cac loai vat liéu khac nhau cho
cac chi tiét Iip ghép so véi thuc té ché tao. Vat
liéu ciia diu ép da mai ba via la thép hop kim
IIIX15. Trén cdy cau tric kich hoat Components
— Apply Material to All ... xuat hién hop thoai
dinh nghia vat liéu, chon vat liéu cho dau ép da
mai ba via.
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Hinh 3. Chon vat liéu cho dau ép

Gén rang bugc: Do mot dau cua dau ép duoc kep
chat véi mo kep va mit I8 cua chi tiét duoc dinh
huéng bang mot tru tao bién dang 156 cho da mai
nén trong qué trinh 1am viéc khong bi bién dang.
Do d6 dat rang budc vao cac bé mat nay va cho
chuyén vi bang khong.

28 B
# oy

o

\%

Hinh 3. Dat rang budc cho dau ép

Dat lyc:
Tinh &p luc tac dung 1én mat dau caa chi tiét:
PL 7000 5
P =—=———=40926N /cm
S1 171.0398

P, - Ap luc tac dung lén mat cua dau ép.

P, - Luc ép; S; - Dién tich mat dau dau ép
Dé dau ép can bang, ta co:
P2 = Pl

Py =p, .Sy + p2.S; . cosoy + Pz .Ser . COSoLy + Pa .
Sgi1 - COSOLg1 + P2.Sgi2 . COSOLG12

=pP,.(Sn+ St . cosay + Sgt . COSOLt + Sgi . COSL-
g1t Sgl2 . COSQgIZ)

a;

Q,
P2 a

P2 [l

ay

P2

Hinh 4. Phan lyc tic dong tai dinh, lung va chan
ranh
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Trong do:
P2~ Ap lyc 1én mat dudi cia chi tiét.
S,- Dién tich phan mat phang vuéng géc véi Py
S, =124.6439 cm?
S, - Dién tich thanh bén cua ranh chi tiét.
Si =140.6439 cm? , cosay, = 45°
S« - Dién tich phan chuyén tiép gitra hai ban kinh
cong R7.6 va R12
S.=16.4039 cm?, cosa = 21°
Sgi- Dién tich bé mat goc lugn R12
Sg1= 8.4039 cm? , cosogy = 10°
Sgi2- Dién tich bé mat géc lugn R7.6
Sg2 = 3.4587cm*  cosog, = 10°

P,=p, .(124,6439 + 140,6056 .cos45° + 16,4039
.c0s21° + 8,4039 .cos10° + 3,4587 .cos10’ ) =
251,0631p,

Pl 7000 2
Py = = =27,888N /cm
251,0631 251,0631
| - }
|

V-

Hinh 5. Dt lyc cho dau ép

Tinh toan kiém tra bén [5][6]

Tao ludi trén chi tiét

Khi dat luc va vat liéu caa chi tiét, ta tién hanh tao
luéi cho chi tiét

Chay chuwong trinh

Chon vao Run analysis after meshing duoc
biéu d6

Bi, [5.198373 mm

i [ 0.00741865 o

[Reset to default size]
Run <is after

et
Hinh 6. Biéu d6 ung suét trén mat 1am viéc
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Hinh 6 cho ta két qua bién dang va ung suit trén
bé mat, chi rd:

Vi tri ¢6 tng suat 16n nhat 1a dai dién tich hinh
vanh khin thang chudi cua dau ép

Vi tri ¢6 ung suat nho nhat nim gan mép cua
dau ép.

Két qua nay ly giai cho sy mon khong dong déu
cua bé mat dau ép.

Qua khao st cho thay d6 mon trén ting rénh ciing
khac nhau. P6 mon trén dinh, lung va chan ranh
khong nhu nhau, nén ta tiép tuc khao sét tng suét
phép trén nhiing vi tri twong tng.

XAY DUNG BIEU PO UNG SUAT CHO CAC
RANH MAT

Do mit diu cua da mai ba via tao béi bé mat ranh
dinh hinh trén mat dau ép, khi ép &p luc tac dong
1én dinh, lung va chan ranh s& khac nhau. Tri s6 &p
luc tac dung lon & cac rdnh ¢ nhitng vi tri khac
nhau s& khac nhau, do vay tng suét tai cac diém s&
khac nhau. Tur két qua bai toan tinh ung suit ta vé
dugc dd thi phan b tng suét tir trong ra bién dau
ép (xem hinh 7, 8, 9). Bang cach quan st cac
viing c6 wng suit, c6 thé nhan dang nhanh nhiing
vi tri trén mat chay lam viéc vai tng sut 16n. Pay
1a tién d& dé xac dinh cac viing mon khéc liét xay
ra trén dau ép sau mot thoi gian nhét dinh.

Bt typras SIlE nad ol b e Lot

Hinh 7. Biéu d wng suit tai dinh cua rénh

Study name; Stady 1
Plattype: State adsl swress Plod

Do uABTAENN R B Mg

Hinh 8. Biéu dd tmg suét tai giita cua ranh
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Hinh 9. Biéu d6 wng suit tai chan cua ranh

KET LUAN VA KIEN NGHI

Tir biéu d6 tng sut cho toan chi tiét va ba biéu dd
g suit tai ba vi tri dinh, chan va gitra thanh bén
cua cac ranh mat dau, ta nhan thay:

Qua tinh kiém tra bén theo (tng suat phéap khi chay
ép (chiu nén dung tam) tai moi diém trén bé mat
lam viéc cua dau ép déu thira bén, hé sé an toan
vuot xa tri sb cho phép.

Chi tiét chiu Gng suat 16n nhat tai vi tri ranh tha
30, nam & giai hinh vanh khan cach tim khoang
4/5 duong kinh dau ép. Trén mot ranh thi ung suat
I6n nhét tai chan ranh Ién nhat va giam dan ti
chén ranh dén dinh.

Két qua nghién cau trén cho phép nhan dang va
du doan vi tri trén mat chay khi lam viéc s&€ mon
nhanh va khéc liét hon.

Tir két qua nghién cau trén, khi thiét ké ché tao
dau ép, can luu y mot s6 diém sau:

Khi nhiét luyén bang cac giai phap cong nghé cb
gang tao cho nhiing viing ¢6 ung suét cao (ving
nguy hiém) d6 cang Ién hon han nhiing ving 1an
can dé tang kha nang chéng mon.

Chan c4c ranh nén ché tao c6 goc lwon dé nang
cao sirc bén mai cho rénh.

Néu dau ép c6 kich thuéc Ién, dé nang cao hiéu
qua kinh té c6 thé thay nhiing vat liéu c6 kha nang
chéng mon cao hon tai nhitng viing 1am viéc nguy
hiém trén dau ép.

Nghién cizu duroc thyc hién tir nguon kinh phi cuia
dé tai cdp Bé B2008 - TN 02- 03
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SUMMARY
A METHOD TO DETERMINE CRITICAL AREAS OF BURR SQUEEZE HEADS
Vu Quy Dac", Dao Hai Hieu?
'Research Development Institute of Advanced Indusrial technology

Thai Nguyen University of Technology

The snagging wheels are manufactured at Hai Duong Grinding Wheel Company via the three-
stage approach. Due to extremely high friction and pressure among the squeeze head, the abrasive
grains and the mold, the presing head is rapidly worn out. So far, the study of wear mechanisms
and solutions for enhancing the life time of the pressing head has not yet been really considered in
Viet Nam. This paper presents an efficient approach to determine critical areas by analyzing the
force, stress and strain at specific areas of the squeeze head. Afterward, the result is tested by using
module Cosmos integrated in Solidwork2006. The results show that the most critical area under
the maximum stress appeared in a donut form with radius of 4/5 diameter of the squeeze head.
This result efficiently supports for evaluating wear and determining the materials and mechanical

characteristics of the head.

Key word: via the three-stage approach, extremely high friction, study of wear mechanisms enhancing the

life time, area under the maximum stress.
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