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Effect of Sr Modification Treatment on Microstructure and
Mechanical Properties of Z1.105 Alloy

SUN Wenyang
(AECC Xi'an Aero Engine Ltd., Xi'an 710021, China)

Abstract: ZL105 was modified by Al-Sr master alloy. The effect of modification on the mechanical properties and
microstructure of ZL105 alloy was studied by means of fracture analysis, tensile test and metallographic analysis. The
results show that after modification, the bright spot of the silicon in the fracture structure of ZL105 alloy disappears
obviously, the tensile strength and hardness are improved, and the elongation is improved obviously. The eutectic silicon
edges and corners of the metallographic structure passivate from needle and sheet to short rod and granular, and the
modification effect is the best when the amount of SR is 0.04%.
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Fig.1 Dimension of tensile sample
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Fig.4 Microstructure of ZL105 alloy with different Sr content

o-AL WY FIFE, AHR 50 A 935 53 M J7 IR Qi s in Sr
4 0.04% 1 IRXFE o AT LRI 2B A A, 0.06% 1 St 7 il
AR AR HE S 0.04% ) Sr IR N AR 5 RO
RN SIS N 3 7 N N TN = 3 R iy €
SR

B o NS 1 PN S AN B e e C A = O
FC AR R AR G R 1 R A 45 L, S e R 1 g
FKARFT LR AE AL-Si e 5 AR Kt B b Se WA
mEE AR A b B TR AL R AR A K
{111} B A & By Ko T 54 6 B4 2800 1 7~
AR, BEAG T I EEE A 5K e AR E T
I RERAHRIEZ S A KD,

Hellawell®ffF 5% % 81 T — F 5C F 3 5 ik AH AR ST
(O FRE B )5 4 rhomn AR S5 5] A 722 J5 9] 25 W
FE R 25 S an iy, BHLAE T AR 4R I AR R —
I TR 2 7 A 174 5 T o A R 8 B el AR Si A
AR KR Ak 4141, Sr A8 i 4b ¥ ZL105 {8
FET XA, 4w SR A R A A AR R B B
e BHRS LA B R AR T A R s R R e AR R
eIk B AL 3 A B RSCR T R Seoxf BT AT AL-Si

RIS 4 LRSS SR ESNAE R
(A2 VR .
23 THRAEXAFEERM

i &S WA, S i A = b 0,0.02% ,0.04% |
0.06% I}, HLHL5 L 53 51 4 : 209 234 259 243 MPa,
K R 50R :2.2% .3.5% 4.0% 3.4%, i B 43 5]
4 :85.110,120 119 HB, Al LLF W . fE M AT Sr 48
JRZJ5 , ZL105 (T hnsm B AR A8 Al 0 5t B
JEHE RE W AR # TR Se IR 0.04% 1Y
A 8 381 g (L, AFDR T A AR BT 8 B AR 30, 40 1) 4
T T 24% 81% 41%., W LLA i, Sr 42 fT X} ZL105
B A iR RS M BB 5 R R T K — Lk A
Sr IR INEEA 0.06% T, Hrhrim B A A8 A (R
A2 Sr ININE A 0.04%447 FRERE

AT AT . PR RORE BB R S A R
MO LA AR K OC &R R B ZL105 45 4 3k
A e A R AR AR et A AR R AR S 4
TE 52 S0 N7 AR B i R 5 A AR5 4 0 00 22
fer 22 JF HAEERIR R IR AL R AR AL 25 5 7= A g )
L BN RSO RSO AE R ST #E— 2L IR

§260 ~4.0 120

< X m

w250 F39 £ 110

28 240 W 3.0 A 100

230 2.5 & 99

E920 2.0 80

0.00 002 0.04 0.06 0.00 0.02 0.04 0.06 0.00 0.02 0.04 0.06

St (%) St (%) St (%)
(a)PL L E (bR 4 ()it i

5 Sr A EEXF ZL105 J1 2% P fE B
Fig.5 Effect of Sr content on mechanical properties of ZL105
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