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Effect of sheet material ductility on lateral burrs of automotive chip lead frame

AT S AL B I
PISR i E BHCE AR
*E-mail: hslin@nkust.edu.tw

i &

B * o %”ﬂ m}‘%’-}i q_ﬁ:ﬁ"" ‘éft/?%t?d:"aﬂa%%fﬁ#"‘ ’ ;;{' L’r—#}ﬂ;}%g Fe L ﬁ'—i}%’%
TR L o i R AN P oIt B
ARTENN L AT R Y B R S 0.5mm cdFAR S & C1921~@¢F 4 C5191~ = 4F C1100
iiﬁ*i%ﬁ%ﬁ#’éf%w& B S (232 e R» 2B 2L
17 #c % DEFROM 3D & {7 ikt~ 47 » 1 B4 vk o ﬁﬁima'liﬁ?%‘ IR AR LERR
W AT RN 0 BAF BT T PG B R R E e p J i o @
G0 SR R R A D PR A R S R AT it
A A L N T R Rl it B S (PR RE TR §H 5
<H%1*Cﬂ%“‘:ﬁﬁvﬂwéavwwh%%@.’éwiﬁwﬁ@é¢W%m%ﬂﬁﬂ,a
AT E@RE S »(RD)A = e S v g A Ed-E @S e (TD)A = i v £ 1] 5 C1100
%Wmﬂﬁﬂﬁﬁﬂﬁﬁﬁﬂ’%4émﬁ®/ﬂz»ﬁ?°%*%ﬁﬁﬁ§@ﬁﬁ%FW
ﬁ“%%*’”ﬂ“ﬂ*t%%%#m&@%“’ﬁmdﬁﬂﬁﬁﬁ@ﬂ%ﬁﬁééw’ﬁ

TR EHTFES R T DR B H gy __'/‘;‘—Tm,&'@r%%ﬁ‘ 0

MeEm 1 2% & S EME S 1] i b R

Abstract

The thickness of automotive chip lead frames is often larger than that of micro-electronic lead
frames. Lateral burrs are likely to occur at the sharp corners of the wire bonding area. The length of
this lateral burr will be larger than the vertical burrs formed by general punching, exceeding the burr
length tolerances set by the packaging industry. This study used three common lead frame sheets,
including copper-iron alloy C1921, phosphor bronze C5191, and red copper C1100, with a thickness
of 0.5 mm, to explore the effect of plate ductility on the cause of lateral burrs. Metal forming finite
element analysis software DEFROM 3D was used to simulate the notching process and an
experimental die was developed to verify the simulation result. The analysis results show that during
the notching process of the thick plate, the material in the cutting scrap will flow towards the free
surface, which will cause the punched part to bulge laterally. When the bulge exceeds the gap between
the punch and the die, it will be scratched off by the die, leaving the remaining bulge to form lateral
burrs at the end of the notching process. Therefore, when a small punching gap is chosen, the length
and width of the lateral burrs will increase. The elongation rate and hardening exponent of the two
sheets C1921 and C5191 is smaller, and the corresponding lateral burrs generated are localized. The
lateral burrs generated in the RD (rolling direction) will be larger than those generated in the TD
(transverse direction). For the C1100 sheet material, its elongation rate and hardening exponent is
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larger and the amount of lateral burrs is more substantial than those of C1921 and C5191. The
notching test results using a stepped punch show that this design can effectively restrain the bulging
of the notching scrap, thereby eliminating lateral fractures and lateral burrs.
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