FmFEAR A8 1
- 320 - SURFACE TECHNOLOGY 20194 1 A

B EE R R A X £ 2 T i AR IR E B R 0

EFR, BME, FWT
(BT A MBTRSER, 263 650500)

& E: Bey AR EREM 1060 84K T wRB AT 0, 2 EAERE T TH, B
Bsw e, Frik RN AATIOH VB ZEX AW Ry ey B KR, @i EHOR R A E R 6 W
HE A RERBANRABRE BRI, #4725 BRI, 40T L8 MR AR T bk
AL RE, iBid MATLAB 445 P7 R 4R g BB AT o R AL 32, 4R 153\ R RIALR Z 6 WAL R A A&
FREENRETH T AATREE, 2008, UERAR@GLEN, LEBREST, RXEBALH
440 N; RAR TH AR A BRI, RRBEEAL A 100 N; KA R 9 50 THF A A BBN A, &
KIBHEH Y H 20N, WER A & dHpdnt, LEBRET, RRBEEAL A 235 N; KA R R TH G AE
HRAFENREE, RRBHEH LA 28N, &3 HmiE R AR T AR L EARMF 5 WAL R A 2 8 B4 H KD,
HAMRBZTUHRORIBRE, FHEBREHT, LEAFLTMBOUER A, RIREFEEYREA L
RETHRY TN RBRE, LRWRCHGREAEAEFENRE, 28R E R 2 R5T.

XEW: RS R, BEEM; THhaY; REBRE

FESZES: TG502.16 XEAFRIRAD: A XEHS: 1001-3660(2019)01-0320-06

DOI: 10.16490/j.cnki.issn.1001-3660.2019.01.041

Influence of Sliding Friction Contact on the Quality
of Busbar Bending Forming

YUE Xue-hu, FAN Yu-jin, LI Peng-yuan
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ABSTRACT: The work aims to study the effect of sliding friction contact on the bending quality of 1060 pure aluminum busbar
to get better surface quality and reduce reject rate. The self-designed friction force testing device for V-shaped three-point free
bending forming was adopted to carry out a series of friction tests by changing the corner of the concave die with different sur-
face roughness and different lubricating media to change the contact condition. The surface micro structure of sheet metal bend-
ing parts was obtained by tungsten filament scanning microscope. The collected data were fitted by MATLAB software. The
curves of bending force and stroke under different roughness of concave die and different lubricating media were obtained.
When die fillet surface was smooth and there was no lubrication state, the maximum friction size was about 440 N. When poly-

ethylene film was used as lubricating medium, the maximum friction force size was about 100 N. When polytetrafluoroethylene
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film was used as lubricating medium, the maximum friction size was about 20 N. When the round angle surface of concave

mould is rough, the maximum frictional force was about 235 N without lubrication. When polytetrafluoroethylene film was used

as lubricating medium, the maximum frictional force was about 28 N. The addition of lubricating medium can reduce the fric-

tion between the plate and the concave die corner effectively, and then improve the forming quality of the surface of the bending

parts. Under sliding friction conditions, the surface of bending parts can be effectively improved by the lubrication measures,

whether concave die corner is smooth or rough, and the quality of the surface is the best when the PTEF film is used as the lu-

bricating medium.
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Tab. 1 Component of 1060 pure aluminum

Chemical element Al Si Fe

Mn Mg Zn Ti A%

Mass fraction/% 99.60 0.25 0.35

0.05 0.03 0.03 0.05 0.03 0.05
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Tab.2 Basic mechanical properties of 1060 pure aluminum

Modulus of Tangent . . . Tensile Hardening
elasticity/GPa modulus/MPa Yield strength/MPa Poisson ratio strength/MPa exponent
69 345 27.6 0.330 68.9 0.32
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Tab.3 Experimental group of sheet bending contact friction

Corner surface Friction

Group condition of die  form Lubrication measures
1 Smooth Slide No (Dry friction)
2 Smooth Slide Polyethylene film
3 Smooth Slide polytetrafluoroethylene film
4 Rough Slide No (Dry friction)
5 Rough Slide Polytetrafluoroethylene film

o T WA IR B B T S, XA
115 W, IR0 i ) 5t BT Y (B 1 A Roskds o
JH MATLAB ¥ R BRI TN AL B, 15302
i S o B b 2SR 2, BFSE S B ORHE 25 il

T A R RN AR AL, R FEAN [R] M (5 £ Jo
g SR U R X SO A B R

2 EWERKNSH

21 FELRPIENEMEZENNTL

TE MRS £ 22 DG A 26 4F T, BTN 5B 2425 il
ST 3o A ASORE S 5 A (58] £ 425 Ak DX Il 1 JEE 452 ) -
AR, E 3 s, A PN -
HHEE-PITimc e S 1A R e w2 a2 I E TS S LI T8 2
BRI R b BUEE SR I RNLT D 05 4B AT R E]
5.6 mm ZEAr iy, BEEEIIRR/NFIRERAE ST Al
REE] 15 mm ZEA i, BESEE T R/N AR B E R
&, SR BEHEARLH B ERIX— R
IR BER: , FEAORES I 5 ffy 42 Ak i) R0 4 B BE, Ak
AbTF RS AR , ARORES AR 5 SN 2 6] A7 4T 1
B A, BT S AT R LT B ) AR R
J1o BEEZBMATRERBELT , BORHHE A A R LR
T AR MRS I £ 22 (6] A AR X LR, TSI A A= 41
e, HEESE ) R/INGEZS i AT R R A S B 2 P K Y
o MBS E —E BEZ R A, HARA
JE R ORI 2 B AT B R B BE, s Aok M1



FAa8t Wl

T E RS W Sl B fh X 2 25 T I 1452 ) ©323-

Z R BEAAGIAVEARIE B B, B ) K/ A FEBER 2
AT A SN T A 2R B AR A, AR i R AR
4

L e ———

400} — Left friction force
——-Right friction force

3501
300 -

NN
W
(=]

Friction/N
[=]
(=]

—

W

o
T

100 -

0 é 4 .6 é l‘0 1.2 1‘4 1.6 1.8 20
Bending stroke/mm
B3 IR ff R DG BT BRI 22 |
AP EE A T - AT AR
Fig.3 Left and right friction force-bending stroke in dry
friction when the fillet surface of die is smooth

2.2 EEEMZFHNSHGRENHIN

K3 e fr I EE 3 1 ih 2L G, AR
B AR, oA PN A 5 £ i 52 2 fih 3 AR BLAE LR
ZARVFEBNE—E . 0 TRTE5E, T
W)l , o ARk R o 8 A M THAE [ 7 5 ek 22 ]
A R B AT T BAR AT

P 4 g ML R DI I, TTIEERE . B
H AT A 1 A T R L R s A Ay 1 94 A1 T

a JoiEH

b RZIEHE

SRR AR A ARORL S i OR T o 8 I X AT
KB TCIHIRATS , SO ARk % 2 T 2 2 B A A
IR, Ul EEAET e Th 3 A R R AR TR, HL R
HAE M S (L, FESERETT ) b, T P, R
TR, PO, BBk BAN LT BeA 7 A
FEIR ;2R SR W AT i T A B 264, Bkt
R R TCI HOR S e TR %, B2 987 1)
b AL B TR 5 o SR U S 2 0 A
A B APE T, SR B IR B, i i i o
X — R R TR JLHHIRAE T, Aokks
ARSI £ sk A R0 B B B,y T A A s ) OS2
Tt 5 S ) TS [5R] # 282 J2 oh 7 o i A ) T
AR b, BEE S M R R Ak, BURLS MR £
Z I A A AERS , i AR B MBS IR £ = 2y
EY Iz, 3 RACRER R SRR A RS
LT A b, TR SRR T 32 B BN,
JIv LA v o) o7 B A o e R TS, S TR R AR T
PN TSR AT o 2R S TN,y 1 2R &0 R
TR AR, T LA MU ] £ A T R AR R i AR
W, R E T —E G, G IR A ke AR
AR TR BER R, BT LU R HOR B TE IR T RS T
WA 0 s o [RIN, 2R LA E S s T /R TR S5
WS RS 28 B0, P 22 1) B AR B T R L e AT
Xtz S P LR R BE S T, SO B IR 23 MR E Y
MR, P AEBERA IR o LR VU IR 2 M AR S 1
S , JEUBE S R Z AR AR R, (H R DR 20
ARG N 58, BT A5 AR =2 T 7 A e/ ) B 4
J1, BENETE b O UE AR i BUE HY SR

o RIHZIHH

P4 [UIASE B3] 25 DG T IR AS )10 T T 74 25 7 3 i o
Fig.4 Surface quality of bending parts obtained by different lubrication measures when the surface of die is smooth:
a) No lubrication; b) Polyethylene film; ¢) PTFE film
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die is rough: a) No lubrication; b) PTFE film
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