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Microstructure and mechanical properties of
Al/brass dissimilar metals TIG welding-brazing joint
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Abstract: 5052 aluminum alloy and H62 brass dissimilar metals were welded by TIG welding-brazing lap using
Zn-2%Al (mass fraction) flux-cored wire. Microstructure, interface layer structure and mechanical properties of the joint
were studied. The results show that favorable welding-brazing joints are obtained due to the excellent wettability of
molten Zn-2%Al on the surface of brass. The massive and strip AlCu intermetallic compounds (IMCS) form in the
transition zone at the brass side, meanwhile, CugAl, and CuZn intermetallic compound layers form at the interface. The
interface layer thickness and tensile load of joint increase at first and then decrease with the increase of welding heat
input. The micro-hardnesses of weld center and the interface layer are higher than those of aluminum and brass base
metals. Tensile test results show that the joint fractures at interface layer of the brass side with cleavage fracture surface.
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AT EF RS RIBE SER KIS, ERE
R EHUTE R R, TR R AR RsT
1L, EANIZIIRA Zn-15%AI0F B4 $)sE it
IR T B/ TIG BT IR EAR, 4R RAES
HREMANATERENGESE, B TELMERE. 7
HEFHRE&RENEYEEH CuZns HARK. EMH
S0 BRI TR 1% 3 mm [ 1060 484440
T2 FPFEBATHE, FTRIREN SR A4/, #LH
PRRE AR & &R 94%0L b, BRSNS
EEMRK CuAL, f1 CuAl, £ BRI EY.
SOLCHENBACH %5V it YeBEFF T4 123 [F) B 422 sh
BMNEI T EARARMERNBOLEEIE, B/
REAERT BEE/NF 32 um FS&RBEILEY
B. AXEEU TIG HIMEANHIR. I Zn-2%Al
Zy R 2 AT AR/ B4R TIG M4TIE#BE, XL B
WA ST % EREHATIIA, NEFRMEREN TIG
FRATIR T 2N R AL ER IR K YE .

1 X5

REAEL A 200 mm X 75 mm X 2 mm RS H) 5052
58441 200 mm X 75 mm X 1 mm R~} &) H62 B4,
HAZ R RS EE AR | M2 o), HFEM
RIEFAERR 1.6 mm K Zn-2%Al 2505484 . TIG B4
B ENE 1 fin, BRE L. BERET, 8B

1 5052 BEESWHFRS RSN

BREA 10 mm. ERTERNLREARSEART X
MR, SR5 F TR ERERR 4T W AL AR v B
HERE WY IR . BN SEEERER 90° 3
1 E A | mm, BREER 5 mm, KRAME
SHEYF. BETZSH0N: BEEE 2 /s, ELE
& 0.8 m/min, JEEHIL 90~130 A,

WERETEET MBI TR ME S AR RS
%, FRANERMNEG mL HNOs+6 mL HCl+6 mL
HF+150 mL H,O)fEh 1~2s J5, FH GX51 &AHEM
£ (Optical microscopy, OM)X}#z3k B84 REEAT W
£2, FA TESCAN VEGA3 H#ifiF BEM B (SEM)%
B S Z AR E T B EDS) /T A E YA

WEEETEEFRMIRTH 150 mmX10
mm FIREIREE, 7E INSTRON 1186 BFfy A8k
B BT =R MRR, MB0EEN 3 mm/min, 7
MR RA 3 A mRARENFHERE. A
MICRO-586 %! 5B 18k B i ot 15 e e L AR AU AR A&
S FHEAT RN ZEAT 1.96 N, AR 10s, Wik
FEFE 0.2 mm).

2 GEREHHR

2.1 #ERERBRER

B 2 Fis AAREEEBER T AR
LIREERTY 90A B, HTEEHEMARD, B
R4 R ERR M R E MR R AL, &
PAIRTE ALY REF ISk . HRE B IA 100~120 A |Y,
BRI EHE RS RIS RELT. MEERERRTY
WK, BENGARS, BKEL RESMERN
B R R R, BSR4 5H R AW
Bk, HIEBBEFEN 130A K, ATREREALX,

Table1 Chemical compositions and mechanical properties of 5052 Al alloy

Mass fraction/%
Material o/ MPa /%
Si Fe Cu Mg Zn Cr Al
5052 Al alloy 0.17 0.16 0.02 248 0.01 0.20 Bal. 230 12-20
F2 H62 EHLERS R SF IR
Table 2 Chemical compositions and mechanical properties of H62 brass
Mass fraction/%
Material o,/MPa /%
Cu Fe Pb Sb Zn
H62 brass 60.5-63.5 =0.15 <0.08 <0.005 Bal. 315 15
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TE&RALEWE, FSNTEXAFR T RITBERK
FARMBLR et &R A S, DR+,
FESMINBREERT, fERN ARm R —RRYL,
BEESMINN SR ERR, ERQETT R,
RERL MY R, RECERMEBRLERERN. BT
HYPRET R, WiobES EARREBHEY, B
THEtEBTR.

3 4%ig

1) RA Zn-2%Al R LIENETAMEL, B
AR b N S mmUBEBRE Uh 18~20V), ik
1K 100~120 A, BESEE v A 2 mnys, HLHEEF
v¢ 4 0.8 m/min, EERE b A 10mm, RBE O N1
mm({i 7 50K 1E), BEBIR1F BT B/ R AT IR
k. NIRRT 120 A K, BRSBARFAYME
MR, BERERLT.

2) MEEFIREER A 3 AR SBIEHEX . &£
DX . EEMREERX, BEPFERNNR—H
AAL. EERFEMLEXRRR T HCRFILRE AlCu
Metk & B G, RN EZFEMATLERT
CusAly. CuZn £ B HNEWE . BEIEZERRMAKIE K,
SRR KGR .

3) HHEMAEE BT HRES RS,
BEE & TR . R EEBAR N
LA RENBE, FEEEEMERAEA K
REWKEEAD, FBEELNMEM LR/ ER K.
LEEERN 120 A NABELMETER, A
1917 N. kv TRAMAEX, WEBLh
RN
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