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Influence of friction model on contact zone distribution during
upsetting process for disc parts
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Abstract: During the upsetting process of disc parts, for the complex friction shear stress changes at different areas of contact area under
different deformation degrees, the friction model switable for the disc upsetting was studied, the finite element model of upsetting for the
disc parts with an initial diameter-thickness ratio of 5 was established, and the distribution characteristics of contact area and the change
characteristics of radius in braking area under different deformation degrees for different friction models were analyzed and compared with
the calculated results. Then, the relevant process experiments were carried out to verify. The results show that in the upsetting process of
disc parts, the distribution of contact area varies with the diameter-thickness ratio as the deformation degree increases, and the change
characteristics of radius in braking area predicted by the modified hybrid friction model are closer to the theoretical value, and the predic-
tion accuracy is higher. The results provide guidance for the setting of friction boundary conditions in finite element simulation of plastic
forming for disc parts.

Key words: upsetting forming; contact area; disc part; deformation degree; friction model

T4 Jm BB AU i R v, OB S B R R T i — %’”Wﬁﬁgﬁﬁ/ﬁ}ﬁﬁ*ﬁiﬁiﬁiHﬁ)’ﬂﬂﬂﬂ‘]?ﬂiﬁ]%
KEIBVET AN LB, BRI E RO il e i, AR AR LA 1, A7 DX B
SRR A — A E R SO BUB R T {JILZJJH%, A X4 B A RN B . BRI
PR RE N7 S e &, B TR

WRE M 2023-02-19; EITEM: 2023-05-21 AR T 2 0 P 0 1 jj/\%ﬁiw?—
HEWE.: ERARFPFRESEBIHE (52275369, 52005375) ; W R TR 40 R 2 X 3 X R B X 3 AN X
AT JRIETTIL (IR 1708) B, L I R 0 B 1k TR,
e g KB R 4 A, BRI T4 s Rk
BEEE: 1 B (1973-), 4, Wk, @I E 1§ B VI N T 2 & o A g, R4S 7T

E-mail: fw7757@ sina. com A2 e il R 8 194 (3 A A O sl B 0k 77 ) 1 PR A



216 B

kO OR

548 4

5E:R AR SR s R —ak, 1R e
AN TR R b B XA AR

AR, BEE A BRIT M ik iz T2
PRt F rpr 7 R4 Sy A R TT R A
WENFFA, —H LSRR EOSE T i E R A
BTESE bR A BRTRAE L B i TR R BR1E,
RO SR 0 BE A RO AT IS Y Y AR
NI T A5 BRIC /AT ARG T . Zhang D W 45"
AT T I B SR iR B k153 M, 48 5y
VIBEAE BRI 55 1R A B P 1 1 T 45 SR AR — 2,
M5 AR R T Y TN 25 A B 2 25 7, AR
JEEAEEASE AU T A R T 7 e S O B, Oden J T
2V Kobayashi S 25110 43 Bl X 4 £ 1 JBE 482 ) it
S BRI A TE IE, RO T BUB L R bl
DI AN TE S I [P R, A fefi A BR TS 4L v 1) RE 452
NFGFEINAER, BEE MR TR, Wi
T U R RS SR TR I EE AR AR TN A B
LPR TR RUR

[ £ PR AR X T B A ) SRR B s /N R BORL K
et MEZE T, BRI, R
PR 7R R E I SCI0Es e, b 5t & B
X, il B XA B IX 3 X IAF R oL, B il 3% T AR
NIRRT R B A ) DI 1) B8 488 8 U g A8 kA
BN 4, BARIAEC & TR Z MM P
FERREAIRY | (H 2 5 OR A R 42 Mol 2R 1T 1Y) SC IR 2 00
WRAERKKRZE", Wik, AXEEH R
FEHE BRI B2 ol 1w L BRI BT V) N ) A
A, A BRI/ B R s T IR B0
WY it F AN R BE AR O [A] AR JE R BT 1Y 4%
fil DX A AR AR R, AR I TR B ARE AR RN BORE A JEE LU X
FIXEAR R R, HE IS A A O BOR i AR
PR G EEEBIA . JFHFATIBIE, S0k T B 4545 Al
1A R

1 [ SO D 1 AR B i X AT

L1 $RERLBARER

BEEE AR R R E I XEOHAUE T T R4
ROSCIRITTE , AT AT RS e SRS 9 00 8 A S50
IR F fu e T B4 T L 1 0 A AT TE . SEHR AR
s, BORUSTR I 1E I 7 73 A il 2 A rp G X
PRI, DT o XSS B D1 R 1
HAE b mi b O A B 95 DR 4% 7%, gl 1
AU H WA r =d/2, d NETE R

Ri

BN St

\
i 4
] BBIK e

(=3

FL IERCST . BTYIN 754 A D AR B9 3 A il 2%
Fig. 1  Distribution curves of normal stress, shear stress and

contact area radius
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Fig. 2 Upsetting deformation process of disc part
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Fig. 3 Finite element model of upsetting for disc part
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Fig. 4 Variation curves of braking area radius (a) and each area proportion of contact area (b) with diameter-thickness ratio during deformation process
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