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NGHIEN Cl’U HIEN TUONG PAN HOI NGU'O'C TRONG QUA TRINH
UON CHU V TU PHOI TAM MONG

RESEARCH ON SPRINGBACK PHENOMENON IN THE V-BENDING PROCESS
FROM ULTRA THIN SHEET METAL

Nguyén Thi Thu
Truong Co khi, Pai hoc Bach Khoa Ha Noi

TOM TAT

Hién twong dan hoi nguwoc trong qud trinh ddp tam anh hieong rat Ién dén do chinh xdc cia
san pham. Ddc biét, hién twong nay xudt hién rat ré rang trong qud trinh uén phéi tam & trang thdi
ngudi. Do dnh hieong ciia hién twong nay, do chinh xdc va hinh dang ciia san phdam sé b sai khdc
50 VOi yéu cau. Do vdy, nhu cdu vé khdc phuc hién twong ndy trong qud trinh tao hinh luén dwoc
cdc nha nghién ciru va san xudt quan tam. Trong bdi bdo ndy, moi quan hé gitta géc chdy va chiéu
day phéi doi véi géc dan hoi nguoce dwoc chi ra. Két qua cé ¥ nghia trong viéc dy dodn géc dan hoi
nguwoc cua tirng chiéu day phéi dwoc xét, tir d6 thiét ké khudn phi hop nham tao hinh san pham mt

cach chinh xdc.
Tir khéa: Cong nghé uon tam; Pan hoi nguwoce; Géc chay.
ABSTRACT

The phenomenon of springback in the stamping process greatly affects the accuracy of
the product. In particular, this phenomenon appears clearly in the cold bending process. Due to
the influence of this phenomenon, the accuracy and appearance of the product will differ from
that required by the design. Therefore, overcoming this phenomenon in the bending process has
always been of interest to researchers and manufacturers. In this paper, the relationship between
punch angle and workpiece thickness for springback angle are shown. The results are meaningful
in predicting the reverse elastic angle of the investigated product, thereby designing the appropriate

die to form the product correctly.
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1. GIOI THIEU

Dan hoi ngugc 1a mot trong nhiing hién
tugng thuong xuyén xay ra dbi v6i cac qué trinh
udn tim, dap céc chi tiét c6 ban kinh cong lon,
dac biét 1a tam mong. Hién tugng nay c6 nghia
1a sau khi bién dang, phoi bi dan héi lai lam cho
cac goc bi sai léch so véi goc san pham tinh
toan ban dau, co nghia la san phém bi sai léch
v& hinh dang, kich thudc. Trong thuc tién, dé
bu lai lugng bién dang dan hoi, ta dung nhiéu
bién phép ki thuat khac nhau. S& di c¢6 su dan
hdi nhu vay la do khi c6 ngoai luc tac dung 1én
phéi, cac 16p kim loai ndm & ving kéo c6 bién
dang dan hdi nén bi co ngfm lai, con cac lop
kim loai & viing nén bi gidn ra. Bién dang dan
héi khac nhau tai ving kéo va ving nén giy ra
su quay tiét dién ngang cta phdi va tao ra goc
dan hoi 1am cho ban kinh cong va goc ubn bi
thay d6i [1-3]. Do d6, viéc han ché hién twong
dan hoi lai 1a can thiét. D3 c6 nhiéu nghién ctu
vé hién tuong dan hoi nguoc trén thé gidi. S B
Chikalthankar [4] chi ra ring, d6 dan hoi trong
qua trinh udn kim loai tim phu thude vao céac
thong sd khac nhau nhu vat liéu kim loai tam,
d6 day tAm kim loai, goc chay, chiéu cao chay,
ban kinh chay, tai trong chay, dd m¢ khudn, ban
kinh méi khuon, huéng thd vat liéu kim loai
tam, diéu kién dai udn trude, v.v. Tu qua trinh
thir nghiém trude, tic gia nhan thdy ring goc
chay 1a mot tham s thay doi rat quan trong anh
huong dén d6 dan hoi. B. Chongthairungruang
va cong su [5] cling nghién ctru vé hién tuong
dan hoi nguoc trong qua trinh phdng 1én cia
kim loai. Két qua cho thy véi thép co img suat
chay va tmg suat bén cao thi mic d6 dan hoi
ngugc cling tang lén. Tuy nhién, cac nghién ctru
da s6 danh cho phéi tim thong thudng, chua co
nhiéu nghién ctru cu thé v6i phoi tAm mong.

Trong bai bdo nay, hién tuong dan hoi
nguoc duoc nghién ctru do1 voi phoi tam mong.

Vat liéu thép khong gi SUS304 véi cac dai
chiéu day 0,1 mm, 0,15 mm va 0,2 mm duoc
lwa chon dé nghién ctru. Bang phuwong phap mo
phong s6, mdi quan hé giira goc chay véi goc
dan hoi trong timg truong hop chiéu day phoi
khac nhau dugc chi ra trong nghién ctru nay.
Két qua c6 y nghia du doan murc do bién dang
va thiét ké khuén phu hop, tao ra san pham dat
yéu cau vé hinh dang va kich thudc.

2. MUC TIEU VA POI TUQNG NGHIEN
cUU

Muc tiéu cta nghién ctru nay la chi ra
moi quan hé gitra chiéu day phoi va goc chay
voi goe dan hoi khi uén san pham chir V.

DP6i twong nghién ctu 1a phdi tdm
SUS304 véi ba loai chiéu day gém 0,1 mm,
0,15 mm va 0,2 mm. Pay 1a chidu day phoi
thuong duogc ap dung trong dap cac chi tiét linh
kién dién, dién tr. San phém duogc lua chon
trong nghién ctru nay la cht V nhu hinh 1.

Blank

-

Thong s6 ctia phdi ban dau dai 50 mm,
rong 20 mm, day 0,1 mm, 0,15 mm va 0,2 mm.
Uon chir V goc 30°, 60°, 90°, 120°, 150°.

Phuong phap nghién ctru: St dung phan
mém mo phong s6 Dynaform dé khao sat. Pay
cling 1a phan mém chuyén dung véi d6 chinh
x4c cao trong cic mod phong vé tao hinh kim
loai tAm.
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3. KET QUA VA BAN LUAN

Tién hanh mé phong lan luot cac trudng
hop chiéu day phoi khac nhau, thay ddi goc
chay tir 30° dén 150°, két qua mo phong vé goc
dan hoi nguoc Ao duge téng hop trong bang 1.
Hinh anh vé san phém duoc thé hién & hinh 2.

2 e o000

L

Ernpost

Hinh 2. Hinh anh san pham trén phan mém
Dynaform

Bdng 1. Géc dan hoi nguoc

Chiéu . .| Géesan | Gécdan
day phoi Go(cdgl)lay phim | hdi nguwoc
(mm) ’ (d9) (d9)
30 33.212 3.212
60 64.377 4.377
0.1 90 92.955 2.955
120 121.964 1.964
150 152.655 2.655
30 32.861 2.861
60 62.923 2.923
0.15 90 92.397 2.397
120 121.431 1.431
150 151.863 1.863
30 32.013 2.013
60 62.215 2.215
0.2 90 91.047 1.047
120 121.169 1.169
150 151.231 1.231
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Tir bang 1, xdy dung dugc d6 thi quan
hé gitra goc dan hoi ngugce va goc chay & cac
truong hop chiéu day khac nhau thé hién trén
hinh 3.
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Géc chay (dd)

Hinh 3. Sw phu thudc cua goc dan hoi nguoc toi
goc chay

Do thi hinh 3 cho thay sy phu thudc ctia
goc dan hoi vao goc chay. Khi goc chay thay doi
tr 30° dén 150°, sy phu thudc cua goc dan hoi
vao goc chay 1a khong tuyén tinh. Nhan thiy tai
goc chay 60°, goc dan hoi trong ca ba trudng
hop chiéu day khac nhau 1a cao nhit. Goc dan
hoi tai 120° nhin chung 14 thap nhat. Diéu nay
c6 thé 1a do phdi mong, ving kéo va ving nén
phan bd khéac nhau, nén bién dang dan hoi tai
cac ving 1a khac nhau, gy ra két qua dan hoi
nguoc tai cac goc chay khao sat nhu vay.

Ciing tir d6 thi hinh 3 cho thay, phoi
cang day, mirc do dan hdi ngugc cta san pham
cang giam. Co thé thiy dudng d6 thi cua chiéu
day 0,2 mm nam & vi tri thip hon dudng do thi
ctia chiéu day 0,1 mm. Ban chit nguyén nhan
van 1a xuét phat tir viéc hién tuong dan hoi &
cac ving kéo va nén khac nhau, va chiéu day
khac nhau thi phan bd ving kéo va ving nén
cling khac nhau. Diéu nay cho thay rang, phoi
cang mong, cang kho dat dugce kich thude san
pham chinh xéc.

Nhu vy c6 thé thay, trong khoang khao

sat rat hep vé chiéu day (tr 0,1 mm dén 0,2
mm) da thay duoc sy dan hoi nguoc la khac &



NGHIEN CUU - TRAO DOI

nhau. Géc 120° cho két qua dan hdi nguoc 1a it
nhit.

4. KET LUAN

Bai bao nghién ctru vé hién tuong dan
hoéi nguge trong qua trinh udn phoi tim mong
cho vat liéu thép cuong do cao (SUS304). Két
qua nghién ctru cho théy:

« Muc do dan hoi nguoc phu thudc vao
goc chay mot cach khong tuyén tinh. Trong
khoang khao sat, goc dan hdi nguoc co gid tri
nho nhit & goc chay 120° va 16n nhit & 60°.

« Goc dan hdi ngugc phu thudc vao
chiéu day phdi ban dau. Phoi cang day thi hién
tugng dan hoi ngugc cang giam.

Két qua c6 ¥ nghia trong viéc ché tao
khuén, bu trir goc dan hdi nham dat duge do
chinh x4c cao trong san xuit. Nam duogc cac
quy luat vé dan hdi nguoc 1a didu can thiét dé
giam thiéu sai léch hinh dang va kich thudc san
pham trong san xuat thyc té. <
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