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1. Purpose iR\ 55 B #

Analysis the interface bonding state on the twist samples of copper clad aluminum flat

bars. 73 Al i 2 A HEHL A 1) 5 i 45 SRS

2. Content iR
2.1 Selecting Materials 1%}

The requirement specification is 15x4mm, length is 60mm, the actual process of selecting

materials see below. JEBUMAS 15x4 FEEE&HE (&) Y10k, KA 60mm, &4
TR THE.

Fig.1 The process of selecting materials
Bl 1 kb R
As shown in the above, the measured size is 15.08x4.01x60.02mm. U1 F &R, A6
PRSI R ~F A 15.08x4.01x60.02mm
2.2 Twist Test H MK

Select randomly 4 piece of the samples to twist according to the drawings, and twist

samples see below. 1% {8 B 4K E LI EL 4 Hop bt AT ah A, e WL R 1A
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Fig.2 Twist drawings Fig.3 Twist samples
P 2 i AR Kl 3 iR

2.3 Saw Cutting $&1J]
Saw twist samples along the center of the twist samples, see below. #5F11 #H HFCaks 41 H 35

FEPEDD, WA,

Fig.4 Transverse cutting photos Fig.5 Longitudinal cutting photos (additional test)
B 4 e o U0 Kl s A g bl Ciniatae:)
As shown in the above, penetration test use the red and black tag samples; metallographic
test use the blue and white tag samples. W1 _FEIFr7R, 40 EF bR id RS EHEE T
BRI B AR DR e A I

2.4 Sample Preparation X #£$1%%
Polish the blue and white tag samples, the polishing process see below K i € Fl1 H € 5

CARFEE AT L, SRR T
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Fig.6 MP-2 polishing machine Fig.7 Cross section of the polishing samples
Kl 6 MP-2 = fifi#1 B 7 B I R A Ak

Fig.8 Longitudinal section of the polishing samples

B 8 P = 1A A A T
2.5 Metallography Test &8Iz

Observe the polishing samples with the metallographic microscope, and take photos with

the computer. K 5 I 1 FFBCELAE BB ) & AT SR, JFHITHSERLIA .

4 XA

Fig.9 Metallographic Microscope (Axiovert 40 MAT) Fig.10 Photo scope diagram

K 9 440 Si%E (Axiovert 40 MAT) B 10 AR T 440 R A B ER AT B s =& R

Four different position ( Fig.10 ) were taken photos for each sample, metallographic

pictures as shown below. &:/MAFE A FAREAL B WK 10 B, AR W 11 Fros.
3
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1# sample as follows: 1#
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Fig.11 Metallographic photos of the cross section (200X) & 11 A# 4 4HH H 200X
5
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Metallographic photos of the longitudinal section for 1# and 2# as follows: 1#F1 2#[1 2\

BHSHEFT (IRE) -
1# sample as follows: THAFEUT T -

N" e e

» Fig.12 Metallographlc photos of the 10ng1tud1nal sectlon (ZOOX)
K 12 Pl AR A 200X

2.6 Penetration Test ;£iE Mzt

Use the red and black tag samples to do the penetration test with reference to

JB/T4730.5-2005, the testing process see below. I £ 2 F1 B (8 4510 (1) 3 FRE 1347 72 & DA,

Z I8 JB/T4730.5-2005 ZiERM, WHE.

EZN N

Fig.13 Test solvent Fig.14 Penetration test of the cross section
B 13 A7) B 14 Bk 2 E
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Fig.15 Penetration test of the longitudinal section
K 15 GBS ZE IR

Test method: Spray penetrant on the surface of samples and keep wet about 15-20

minutes; wipe the excess penetrant on the sample surface, then clean with the detergent; spray
imaging agent (imaging agent needs to shake well before using, spraying distance from
150mm to 300mm) on the surface of samples after sample surface drying, 10 minutes later it
can show the state of copper and aluminum combination.

MR TTEE: O MBS FBRIRA B R T, REHTIEZ) 15~20 708t @ # 5k
RIMNZRENBER, METEAELETE: @ kR EwiR 245 CRAE&FEH]
HIFRPES), WHREEES 150~300mm) , £ 10 4345 B A8 s R 45 oIRAS .

Discrimination: If the interface of copper clad aluminum flat bars occur delamination
after twisting, red penetrant solvent will permeate into the interface between copper and
aluminum when doing penetrant test, the red penetrant can slowly precipitate and permeate
into the delaminated interface after spraying white photographic developer, it is concluded to
be unqualified; If the interface of copper clad aluminum flat bars bonded well, red penetrant
can't permeate into the interface, and it can't appear red precipitation after spraying white
photographic developer, it is concluded to be qualified.

Hrg: © At EHERE S, ERGEENEN, 20005 TS % 3
A2 E, BEORGN )G, LEBENSEENH, AN t, WHEANA
G @ R S A A SRS REF, L EBER LR ERG I,

AHERGHE, AHIAEid, WAHENER.
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3. Conclusion Z5i¢

1) Interface bonding state of copper clad aluminum flat bars is good after twisting 90°
based on metallographic photos (as shown in figure 11 and 12), the cross and longitudinal

section of copper clad aluminum flat bars don’t occur delamination.

D RS CnlE 11 M 12 fros) . Bk BOSEEE S # 90° Ja, ke L i
AR A A SRS REF, M8 SR LRG0 ZIA .

2) Sample no red penetrating agent, it is that interface bonding state of copper clad
aluminum flat bars is good after twisting 90° based on percolation test photos (as shown in
figure 14 and 15), the cross and longitudinal section of copper clad aluminum flat bars don’t
occur delamination.

2) WRIEEEN A Gl 14 B 15 s, AR LA arZEREH, £
AR ORI B0 F 1 45 A RS R, B 5 B B e 0 R SR

The above test shows that interface bonding state of copper clad aluminum flat bars by
fisend product is good after twisting 90°, the cross and longitudinal section of copper clad

aluminum flat bars don’t occur delamination.
DL _ERES 3 B P A A 72 1K) TLM-YR-15x4 45 5 &HHA M 90° 5 Hli8 4 5 R A R
U, HTEED)Z.
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