W% B 8 W & B ¥ #H Vol. 33 No. 8

199748 A ACTA METALLURGICA SINICA August 1 9 9 7

ZefE R Ce Xt 8090 Al-Li €&,
ML K R R0

& X AEB
(PHET ALk, F% 710072)

M B AXBRT RER Ce 3t 8090AI-Li &M, ININATHIRW. 52K, Fe, Si fl
‘Na, K RFH—Z/NMLBCR, (BN AR, ESREMTAMSONFRIGMER Ce, 88
BB ALK, B HIREINILAK T 0 Ce &8, SR, SNTALK FRIBT R B 8 i
| AR

XA AlI-Li 64, 2% BLTR. 9L

BT Al-Li &8 S0 A LR &, FEEAREE KT RNRE, NA G
PR D X riR R Al-Li SN, MK TR L B E AR, PR AR
PHEREN. SN KRGS Bk, (HERT MR EIEMR SR, SR PR EROTE,
ETIRRH T Al-Li & SWRFITEREA .

Z2FF Ce B3 Al-Li 44N ER A BEm O EHFHHFRE AI-Li 68
B, EXRATHRAESEMHRREENTE T BHEM B, RXHRKEK Ce
8090AI-Li &€& M. JNIbAK TR,

FRAREE R 50 mm, T-L ALy EEhdRfFE, #& HB5261-83 g T Ray EMH
F1dh£R, b HOREFE N AWREHE K, . FMEEE TSR B asRa s
¥

1 ERINERSEHIEL

1.1 SCBEHEEFEE

RIEPELR 2.0 mm BRI, FETES B 8090AI-Li &4 Wi, R
R RINT Ce, BB PR T EEZLK Fe, Si HIBRE B AR Na, K 88, HEMAKILER
4y M3 1. R B ERA B 525 C EIRAKE, 4%FIRAS, 190 THEE 20 h.
1.2 LK FER SRR

EBRNRARBAERT, ORI T ERRTHHARFE. TR ER-KE
St B YRR TC I B R, B, AR RL B YERE S N EML K FE VIR, B TR
Ce TTEERIRBATEIY 00, AT £ 10% (BE D , MEAPIKFHELEESH
ﬁ!iﬁ;ﬁtﬁ@ﬂtﬁ *. ERERT, M TF—REEEERENES S, HFROETTHT A
g 8

« KBRS H #A: 19960826, R ERCH B #4: 1996-12-02
FIGEWBEN: & 5, BN, Eﬁ?lwvz)ﬁdaﬂﬁﬁﬂﬁélﬁﬁ



8 & B R Ce X1 8090 Al-Li &4 K. SNk AK AW 803

# 1 ARSI E R TR EaE

Table 1 Chemical composition (mass fraction, %) and tensile properties of the materials tested

Alloy Al Li Cu Mg Zr Ce Fe+Si Nat+K oy, MPa ¢, MPa o, %

B1 Bal. 238 125 1.10 0.10 - 0.07 0.0030 468 432 6.8
D1 Bal. 259 149 1.09 0.11 - 0.24 0.0042 482 - 445 3.2
D2 Bal. 229 146 106 0.10 0.09 0.24 0.0029 488 450 5.0
D3 Bal 244 142 107 0.11 0.28 0.25 0.0035 460 422 5.7
F1 Bal. 2.50 1.23 093 0.08 - 0.08 0.0091 496 445 2.5
F2 Bal. 249 1.16 109 0.09 0.05 0.08 0.013 506 447 57
F3 Bal. 222 1.16 0.89 0.08 0.05 0.10 0.023 411 410 0.5
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Table 2 Test results and evaluations on variability of intrinsic and extrinsic toughening levels for the mate-

rials tested
Fe+Si Na+K Ce F; K, Kiew  Kie  Kexe  Veoorym

Group Alloy % % % % MPaNm % % % %
| B1 0.07  0.0030 6.8 37.8 42
DI 024  0.0042 3.2 28.6 -24 -3l 7 56

\ Bl 0.07  0.0030 6.8 37.8 42
Fl 0.08  0.0091 2.5 32.3 -15 -39 24 68

3 F2 0.08 0.013 0.05 5.7 34.8 38
F3 0.10 0.023 0.05 0.5 28.0 20 -70 50 52

4 Fl 0.08  0.0091 2.5 32.3 68
F2 0.08 0.013 0.05 5.7 34.8 8 51 -43 38

DI 024  0.0042 3.2 28.6 56

3 D2 024 00029 0.9 5.0 29.2 2 25 23 50
¢ DI 0.24  0.0042 3.2 28.6 56
D3 025 00035 0.8 5.7 41.5 45 34 11 42
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Fig.1 Fracture surface morphologies of CT specimens for some materials tested

(a) alloy F3, intergranular delaminations in unrecrystallized zones

(b) alloy F3, intergranular secondary cracks and rougher fracture surface in recrystallized zones
(c) alloy F2, few mtergranular delaminations in unrecrystallized zones

(d) alloy F2, less secondary cracks and more even fracture in recrystallized zones
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EFFECT OF IMPURITIES AND Ce ADDITION ON
INTRINSIC AND EXTRINSIC TOUGHENING
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ABSTRACT The variability of intrinsic and extrinsic toughening levels has been derived for
8090 Al-Li alloy. The tensile properties and plane stress fracture toughness have been deter-
mined for alloy 8090 sheets with various contents of impurities and Ce addition. Impurities
Fe, Si and Na, K show an evident behavior to decrease the intrinsic toughening level and the
fracture toughness even though the impurities could produce the extrinsic toughening effi-
ciency to a certain degree. The intrinsic toughening level could be enhanced but the extrinsic
toughening level is reduced by adding minor Ce element into alloy 8090 containing higher
concentration of impurities. The intrinsic and extrinsic toughening levels are increased and the
fracture toughness improved when the alloy containing higher concentration of impurities is
modified by a fixed Ce content.
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