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Effects of rolling at intermediate temperature on the
microstructure and corrosion resistance of AlI-Cu-Mg-Ag
heat-resistance Al alloy

LIU Ping, LIU Xiaoyan, CUI Zhenhua, GAO Fei, ZHENG Liyun
(Hebei University of Engineering, College of Materials Science and Engineering, Handan 056038, China)

Abstract: The corrosion resistance of Al-Cu-Mg-Ag alloy was studied by intergranular corrosion test
and exfoliation corrosion test. The mechanism was discussed by metallographic analysis and transmission
electron microscopy. The results show that, the corrosion resistance of the alloy can be enhanced by
appropriate rolling deformation. With increasing the deformation amount, the strengthening phases
deform and move to the grain boundaries, which leads to a narrower precipitation free zone (PFZ).
The corrosion channel narrows and the corrosion resistance of the alloy increase. On the other hand,
the elongaged grains along the rolling direction can decrease the exfoliation resistance of the alloy. As
a result, the corrosion resistance of the alloy with a relative smaller deformation amount (10~50%) is
increased, and that of the alloy with a larger deformation amount (80%) is decreased.

Key words: heat-resistance Al alloy; rolling at intermediate temperature; corrosion resistance; microstructure

Al-Cu-Mg ZRIUMER A, MR, &k KEAGE, R SF RO AL &7 e —E R 5

JERN R4 A B e )2 B AL LR S, A
Al-Cu-Mg & & iR Ag Ja, A &R RE
d—Pikm, EARAGEEA MR EREAAR
U, A ST RS T T T e A,
LR F R P 5 0 PIARAG SR, AT fe b & 7= A

IS HEE. 2018-06-27 LR

Wi, REm R PERE . PR R A AL T Z R
RS HA B TR,
ARSI Al-Cu-Mg-Ag i iR & it AL,
TEMFIEL AR T X A SR SHUS p M RE RIS
&AW Fraf R AUHLEL . A& G EL

HEWHE: EXRARPHAAETBNIE (51601053); LA FRPHAHOARPIZNE (ZD2018213); b A AR & BB A
(E2017402039, E2017402139)
PEERA: X (1992-), B, WBINA, Wid, W05 hEtkaeRe 4.



98 modk T/ R ¥ % W (B OB E R 2018 4E

L2t e 5, WL R %, 2 J5(E ECNAI G2F30 #U3% & Hi 5%

1 IS FE
2 RWERESHT

AR Al-5.3Cu-0.8Mg-0.5Ag-0.3Mn-
0.15Zr, & 4 %52 500°C #4{L b BE 1 h 5 76 BT A4S REE R .
460 C F#EfTIAEL, AELE 6 mm j5Ef7400C 2h  EHATLLEH, S, AR RS
FI AR KOG AT FL. AR EIEEA 3 mm  Al-Cu-Mg-Ag #3041 AN Al B2 BE 1) & RS e 24 1
MM . & SWRMAE SISC FREIAEE 15 h 5, SRR &b B e phadt AT PR, *HRAR BR & Th
FEAT 185C /4 h (BB . 2 S AT L IR GREEHEA TN, R AS T A I T I Je ke, 2924
B HAR AL E 185 C MRl 15 min, AFJE &N 162 um, BEhELh 4, KdiLHE, AREERE
0%, 10%, 35%. 50%. 65%, 80%, ZJaXtifteit F TR B A il (R DR BE X9 A8 /1N, k6t be T DL
TR 5 5 PEREMINIR th, BEERIE R, & SR E R Thin & i

AR dh A& % B GB/T7998-2005 I IS hrife /. AR oA 65% Fi 80% 193 A Y e K& Tl
AT, SEEMRES R, EIRAREELLGIG I RN, 2955 72 pm F1 69 pm, RS A 3,
5mm, 25k EEME LR A AH B AEE T T TR PUah AR hEE J W S 0
22 5, FVE S thdk IR ASTM/G 34-01 R 36 47 i B2 5 TIPS S A 44 AR E AL A
BT, AEbE— BRI, RIEEMES I 96 h s R, B RTULE R, &4k
JE P REREAT VR . B SR T B IR AR A T AERENHE ., RS ASREEI T KE

i

{

FEES. 147.043 um

- 50pm S0um 50um

" (2)0% | (6)10% (€)35%

S50pm 50pm 50pm
[— [— [—

(d) 50% (e) 65% () 80%
1A ] A LA A 4B i i 8 ok

Fig.1 Intergranular corrosion pictures of the sample after different rolling at intermediate temperature
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Fig.2 Exfoliation corrosion pictures of the sample after different rolling at intermediate temperature
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Fig.3 Metallographic pictures of the sample after different rolling at intermediate temperature
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Fig. 4 TEM pictures of the sample after different rolling at intermediate temperature
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