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Effects of Mechanical Properties of Pd-plated Copper Wire on Morphologies and
Strength of Bonding Points

Fan Junling', He Fang', Cao Jun®, Yuan Donglin', Wu Xuefeng®, Yang Xuemei', Yao Qiaoling'

(1.Chemical and Environmental Engineering, Jiaozuo University;
2.School of Mechanical and Power Engineering, Henan Polytechnic University)
Abstract: The effect and mechanism of mechanical properties of Pa-plated copper wire on morphology and bonding
strength of ball-bonded and wedge-bonded points were investigated by SEM, strength tester and tension-shear
force tester. The results indicate that when the elongation of $0.020 mm Pa-plated copper wire is less than 6%,
the neck of ball-bonded point is cracked, and the deformation and bonding area of wedge-bonded point are exces-
sively small, so the tension value of ball-bonded and wedge-bonded point are reduced. When the elongation is
higher than 16 % , the irregularity degree of morphology is increased, and minor cracks appear at neck of wedge
point, so bonged wire is collapsed. When the elongation range is 12% ~15% , the morphology of ball- or wedge-
bonded points is in good consistency, where the bonding strength and stability are desirable, meeting the require-
ments of industrial application.

Key Words: Pd-plated Copper Wire, Elongation, Tensile Strength, Bonding., Bonding Strength

SHEA T 2k S AR I (1O 8 20 1) S S A ) L S LA
S AL PAE . ARG LS T AR A
50 JSE R T A B R R R A i o X G s U BR (Free
Air Ball.FAB) J G2 i XA B2 (45 1 A2 A s ) e
i B SE [V R B 5 ™ A R DA 2 LR
RUH L B 1C 1R R R RS AR R R
A i E AL L 3 e SR SR 0 A S I B AR AT
FIREPET . DR G0 AR R | A A M) B S B R
AR R el R IR . S Cu &l T AR
A ARG L SA PR BE RN T S MR BE L AR RO T B TR
PR LNH T R AR b HEES Cu 2

Wt B :2023-06-27 & B Al 2 B 9 : 2023-07-27

o TR A T 2 Al R v A e R A G
TE R BG40 F) A LTS8 E 1N FERE,
FEAE G o B AR08 BB o 1 1 127 1) B 1) ]
(Mean Time Between Assists, MTBA) % /)N, B /N
PP #R (Unit Per Hour, UPH) # il ( U F 5 4 4 4
] 60 % ~80 % ) % [ !, = F FR ] T8 & Cu R FE T
B4 A N . #EAS Cu ZRJETE Cu kR ML i— )2
4, BB A AR B Cu 2R AT T 1l M B M = 1B A8 T 4%
B AT RE R RO A U B e LED g i 2 AU B
BELN AT WA Ma B R R E
XHgan Cu &P HETT TIF 2058, DU Y H %1 g

ESWE A PHOHRI B BB H (222102230014) 5] 18 48 5 45 POl 24 4 4 8 T ZOM B F: 31 H (2020GZGGO5T)
E—EE-N UKL L, 1981 4, Bl 2%, W 1 A2 (454000) , E-mail : 37967531 (@ qq.com
Sl AR GEARES DY 2. PR Cu 2 = M RE X Bl A JUE 30 JOSR BE 52 R LT . el 653 B0 4 42 ,2023,43(9) <1 261-1 265.
FAN]J L, HEF, CAO J, et al. Effects of mechanical properties of Pd-plated copper wire on morphologies and strength of bonding points[ J].

Special Casting & Nonferrous Alloys, 2023, 43(9):1 261-1 265.

1261



R Fh B3 MA@

2023 4FE4H 43 5 9

FETAERAN Cu 1 B R VR B8 4 Jm 48, T ok R Al 22 1) K
B BR L HE 50% Zidy . QIN W AN AR Cu v
JA Ni, o] 2 @ §8 40 Co R G T fEdE. HEZHL P T
PEHL Cu Ll g B AR T T84 Cu 2 7“2 P BE X f
R TE S S 1 E  B W BE SERE AR . A BT Tl
LI Hr AN F7 A PRI B Cu R B & U 300 M
R BRI ik — R GEBEAE Cu Ry 22 MR X
RIE S R B SR B IR R N 2R O B Cu R A ™ K
TE L7 35 258 U L R S %5

1 REMHF %

L1 s

IR RE 8 i A [ PR A B AR AR AN [R] g 2
AEMY ¢0.020 mm B 48 4 2k, b B 4 5 it o H =
99.999 % HEALJZIE L 0.1 pomi; Pd 78 B 48 4 2k v 19 5
EAEHN 2.7% , MR 4325 N CuPd, ,CuPd, #1 CuPd, .,
FVERE LA 1o SR AT HE I A S0P aB L o B KO
JE 5 1000 mm . JB ki B 2R AR BUT 80R 95 % 19 N, +
5% 1) Ho A AR

F1 L CuLHRLESERAFERIER
Tab.1 Heat treatment parameters and mechanical properties

of Pa-plated copper wire

P ‘mw; %?S@@EE i/ BB/
g/ C iRl /b % MPa
CuPd, 240 2.0 4.0~6.0 509.5~573.0
CuPd, 360 2.0 12.0~15.0  254.7~318.5
CuPd; 480 2.0 >16.0 222.9~286.6
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Tab.2 Bonding parameters of Pa-plated copper wire
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Fig.1 Morphology of bonded points of CuPd; Pa-plated

copper wire
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Fig.2 Crack of CuPd, Pa-plated copper wire
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Fig.3 Statistics of tensile values of Pa-plated copper

wire ball-bonded points
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Fig. 4 Morphology of ball-bonded points of CuPds

Pa-plated copper wire
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Fig.5 Statistics of ball-bonded points shear force

values of Pa-plated copper wire
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Fig.6 Morphology of the neck of ball-bonded point and
fracture morphology after thermal cycling of CuPd,
palladium plated Cu wire
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Fig.7 Statistics of tensile values of palladium plated

copper wire wedge-bonded points
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Effects of Gd on the Solidification Microstructure and Mechanical Properties

of Mg-4Y-2.5Nd-x Gd-0.5Zr Alloy
Pan Junlin, Chen Leping, Zhou Quan, Yuan Yuanping

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)
Abstract: The effects of Gd content of 0.5% ~5% (mass fraction) on the solidification structure and mechanical
properties of the Mg-4Y-2.5Nd-2Gd-0.5Zr alloy were analyzed by SEM, XRD, EDS and universal tensile testing
machine. The results reveal that in the range of 0.5% ~5% , with the increase of Gd content, the grain size of the
alloy is firstly decreased and then increased, while the tensile strength is increased firstly and then decreased.
When the Gd content is 2% , the grain size and tensile strength of the alloy reach up to 37.72 pm and 276.99 MPa,
respectively, which are reduced by 42.6% and increased by 37.5% compared to that with Gd content of 0.5%. The
elongation of the alloy is gradually decreased with the increase of Gd content.
Key Words: Mg-4Y-2.5Nd-xGd-0.5Zr Alloy, Gd Alloying, Solidification Structrue, Mechanical Properties
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