Material Sciences #/¥HR}2£, 2021, 11(5), 611-617 Hans iXJ
Published Online May 2021 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2021.115071

A7 it H ST R P ERFT EETH

& Hi
21

bFiggReRARAR, i
Email: 181322755@qqg.com

ks H A 2021434 11H; FHBEM: 2021485 H18H; kA H: 20214F5425H

wm B

EER, REMNREMCBES . KEAZLERTEEHEEREAE, MTUBRKRELRE, WHE
REPRRAE = iAS . (B TR EEASET RN TIRF S REFMFSiSEHBE, FEHEMDETRY
MBS MR . RASHEMSE. T EFEMBE(SEM). BFEESATH (EBSD)AT. 4
M BE e AT S 2 I W A A R B A A R HI 5L 5] TS R AL HE T 2% Al/4343 /A1) }2 4343 /30034845
HANFIREBBEREW, BRBEIETBABETANIE. FRAERER, HAILLK300345EHE
Fo RIS B AU R B R T K K. 4T /5 A1/4343 /ALK BB FBE, HE/MAERFMEN T
AERFARGREBIE, TP EBXIABLES BFBETHNLERELW. T4343/3003 W FERE
BT (TSRS, RIS, BRI EEESERESERN M), IR
J5A1/4343 /A1LL %4343 /300345 SEH A M AW & T — . ACKRASEM, EBSDEZ MM AT
%, MARATHELENGNBETINEN, RERNE ST IEEEMEFR XN HETZER
HBER L.

XA
BEREREE, BhHliKl, RFBE, WRTHE, EBSD

Control of Grain Boundary Structure of
Aluminum Alloy and Grain Boundary
Penetration in Brazing Process

Lanrong Lin

Shanghai Jianke Technical Assessment of Construction Co., Ltd., Shanghai
Email: 181322755@qqg.com

CEFI A MR AR A A SR AR B NS E T ONRIET D). MEERRE, 2021, 11(5): 611-617.
DOI: 10.12677/ms.2021.115071


http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2021.115071
https://doi.org/10.12677/ms.2021.115071
http://www.hanspub.org

INE® S

Received: Mar. llth, 2021; accepted: May 18th, 2021; published: May 25'h, 2021

Abstract

In recent years, the lightweight of automobile has become a trend. As one of the major automobile
components, heat exchanger was once made of copper. Aluminum alloy has higher thermal con-
ductivity compared with copper, as well as lower density and lower cost, which contributes to the
lowering of automobile’s weigh and cost. Since the radiator brazing foil process, the Si material of
the skin will penetrate to the core material, so that the core material’s corrosion will happen. In
this paper, optical microscope, SEM, electron backscatter diffraction (EBSD) analysis, texture
energy spectrum analysis of laboratory equipment were used to investigate the influence of varied
approaches of controlled rolling process and the different heat treatment on Al/4343/Al. The re-
sults indicate that aluminum foil of pure Al and 3003’s grains grows up with ascending annealing
temperature. After brazing, Al/4343/Al penetration happened along the grain boundaries. It is
shown that small angle grain boundaries are less likely to infiltrate than the high angle grain
boundaries, and middle rates of annealing and finishing have no significant effects on the permea-
tion performance of grain boundaries. Besides, the 4343/3003 mainly conducts liquid migration.
Finally, the texture orientations of aluminum foil around the Al/4343/Al and 4343/3003 line
coincide gradually with those before brazing.
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Figure 1. Heat treatment process flow chart
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Figure 2. Process flow chart of controlled rolling
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Table 1. Alloy composition (wt%) of composite foil
# 1 EREE S (W%)

T~ LR ;
o Si Fe Cu Mn M Zn Al
4343 7.8~8.2 0.15~0.30 0.05 0.05 0.03 0.03 RiE
3003 0.6 0.7 0.2~0.5 1.0~1.5 0.03 0.1 RE
2.3. IRAALIE
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TE S AU R K, DU AL & 4 IR AR SEET IR 1T S AL AR R, BADLEF M5B R 2 605°C .
NPRAE SIS 24— 3, S oy n#iE] 605°C, FpFEE 5 min JEMNFEEE, R 5 min J5 ERREIRFEON,
BEAT 5 min (I IE T ) (BT IR K AL B, A3 R RE 5 S FIFEGE ) A2 € 5 min J5 BN T — AN
232 #RUEX

A [ E R R A ERER A AL-ST LA B B BLAT Si (2B IG O, X a2 2B 5
72w AT L A/4343/Al F1 3003/4343 HEAT 1 ASELR LRI BB K, 1B K T2 2 Fios.

Table 2. Diffusion annealing process

T2 HHMBAIE

B R I ] AHITTA
300°C
400C

2h Gl
500°C
550°C

24, {LBTEHEE

FREE R B I RN LA BB AR, LA SR 5 (Type y 132M1-6) I 5LALXT Al/4343/A1 AT A [FIAR
TERMAFL,  FLEI BRI TR R

B —HURE S B ELH TP R

1. X%F 8 mm JEEEH) Al/4343/IA B A MGHAT AN FITE R I #EL

2. SR ANFTEELH) T r BEELHE Lmm JE, FLHIERK 87.5%, HEAT AN [FR AR K .

B HURE S BIELH TR AR

1. XF 8 mm JEREEH) Al/4343/A1 B A MR AT AN B R FAEL .

2. SR FETE ELE) TP ELHI 2] 2.5 mm £, FLEIEN 68.7%, Z E#HTHAIEK T Z.

3. XM TR IR K LB FIRE fh AR AELE) 1.2 mm &, A BIA R ELIN LR 52%kE 5, FkeT
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Figure 3. SEM and EDS after annealing at 500°C * 2 H + 605°C * 5 min
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Figure 4. SEM and EDS of 550°C intermediate annealing + 400°C final annealing
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Figure 5. Texture map of annealed samples annealed at 550°C and 500°C (orientation
{110} <110>) {001} <110>)
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Figure 6. Texture map and grain distribution with different texture orientations
(orientations {001} <110>, {110} < 10>, {131} <132>) of annealed samples
annealed at 550°C and 400°C
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