B4 %5 T TEEEEEFR 201447 f
Volume 24 Number 7 The Chinese Journal of Nonferrous Metals July 2014

TEHES: 1004-0609(2014)07-1714-07

2198 #1 C24S S R{ES &L EIEIEIELHY
BRLALEF hF1ERE

oml, ROBRE, ATRHA

(1. MBS R %é\ébnﬁiﬁ—‘%&*@@ﬁ“ﬂ%%é M E 330063;
2. PEIENRE: BRLERE, PEZE 710072)

8 FE: %2198 Fl C24S S A G U T I PR ISR, TRk WAL SN ) 2k e . S5 IR
BRI [ ARG 00 DX AR SR LR A TR, i BN T s X P R ke, 30 [ 64 g S X )78
TE oRoL ] A A0 /N O T &5 5ok, AR 40 /N 2198 F1 C24S 444 G4 W ok, HL 2198 #8414 4210 T
G5 SR K. AR 60~120 mmy/min ASAKIN, 2198 G &G T RTHEM ARk PTh e B, $8khrpi
TRFEI BRI R AR AT 2198 SRERG G TTREMIX, o RHihiam il 382 MPa, JAFT 2198 F4LG G B Hihom
FEI 82.7%; Bk HIIAZIX o F4 75 M DXCRIFR G X 35 kAR b, JRAZIX R 2198 AR 4 BB E L C24S B
LI AR,

KRR ARG S DIPREEERIE ORI, JrkRE

FEDES: TG456.9 NERRERD: A

Microstructures and mechanical properties of
friction stir welding dissimilar 2198 and C24S Al-Li alloys
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Abstract: The friction stir butt welding of dissimilar 2198 and C24S Al-Li alloys was conducted. The microstructures
and mechanical properties of the joints were analyzed. The results show that the lath-shaped grains in the heat affected
zone (HAZ) of the advancing side (AS) and retreating side become coarsening. The grains in the thermal-mechanically
affected zone of the advancing side are elongated, and some fine grains appear in the deformed grains in the
thermal-mechanically affected zone of the retreating side. The welding nugget zone exhibits fine recrystallized grains of
the 2198 and C24S Al-Li alloys, and the recrystallized grain size of the 2198 Al-Li alloy is larger than that of the C24S
Al-Li alloy. With the welding speed increasing from 60 to 120 mm/min, the tensile strength of the joints is higher when
the 2198 Al-Li alloys are located in the advancing side than that when the C24S Al-Li alloys are located in the advancing
side. The joints are all fractured in the thermal-mechanically affected zone of the 2198 Al-Li alloys, and the highest
tensile strength is 382 MPa, which reaches 82.7% of that of the 2198 Al-Li alloy. The welding nugget zone,
thermal-mechanically affected zone and heat affected zone are all softened. Moreover, the microhardness of the 2198
Al-Li alloy is lower than that of the C24S Al-Li alloy in the welding nugget zone.
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Table 1 Chemical compositions of 2198-T8 and C24S-T8
Al-Li alloys

Mass fraction/%
Cu Mg Mn Li Zr Al
2198-T8 2.9-3.5 0.25-0.8 0.1-0.5 0.8—1.10.04-0.18 Bal.
C24S-T8 3.4-4.2 0.6-1.1 0.1-0.5 0.6-0.90.04—0.18 Bal.

Alloy

%2 2198-T8 Fl C24S-T8 ML &4 1 ¢k fit
Table 2 Mechanical properties of 2198-T8 and C24S-T8
Al-Li alloys

Alloy oy/MPa 002/MPa 010/%
2198-T8 462 407 9.0
C248-T8 500 445 14.0

oy: Tensile strength; 0y ,: Yield strength; d,o: Elongation.
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Fig. 1 Cross-section morphologies of joints with different settings of C24S (a) and 2198 (b) Al-Li alloys located in AS during

welding at welding speed of 120 mm/min
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Fig. 2 Cross-section morphology of joint at welding speed of 60 mm/min
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LI AR N R AT RS . MBI ) IR I IR LA i) C24S B ST 2R ]
C24S BV S T AT EMI A, 2 [P0 e AR s B AR U 2198 FRAEG 4 B I BN, & B IR 45 &
2198 4G G TR 2R BN 1) C24S FRAE-G < RH FHIH I GHT

TN, IR R T R AR, PRI, LT S TEPEHE SRR D AR, SR A IX I 2
s 24 MR FE R 2198 VA A TR b, W& 8 R A BN A TR i, TS /N5 AR 7



1718 A G EE R

2014427 H

B 4 C24S FH8EA A7 TR I 2 Sk IEAZ X 1 A AL 41

Fig. 4 Microstructures of WNZ of joint in C24S Al-Li alloy located in AS: (a) Partial enlarged view in Fig. 1(a); (b) Partial

enlarged view in Fig. 4(a)
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Fig. 5 Microstructures of WNZ of joint in 2198 Al-Li alloy located in AS: (a) Partial enlarged view in Fig. 1(b); (b) Partial enlarged

view in Fig. 5(a)
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Fig. 6 Microhardness distribution of joints with different
settings of Al-Li alloys during welding
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Fig. 7
distribution of WNZ of joint in C24S Al-Li alloy located in AS

Microstructures corresponding to microhardness
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Fig. 8 Tensile strength of joints in different settings of Al-Li
alloys during welding
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