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Abstract:Hypoeutectic aluminum silicon alloys are widely used as lightweight materials, such as cylinder heads and en-
gine bodies of internal combustion engines. ZL114A alloy is a hypoeutectic cast aluminum silicon alloy independently devel-
oped in China. In order to improve the mechanical properties, broaden the scope of application, and improve the recovery rate
of waste aluminum, the zinc strengthening of hypoeutectic cast aluminum silicon alloy ZL114A was studied by using scanning
electron microscope, transmission electron microscopy, vickers hardness test and room temperature tensile test. The results
show that after adding Zn, the types of precipitated phases in ZL114A do not increase; Zn accelerates the precipitation process,
and with the same aging process, the number and size of GP zones B"’increase because of Zn. By using a reasonable aging
process, the yield strength slightly increases while the elongation is ensure high. When the aging process is 165+1h--120°C
+12h, the yield strength of ZL114A+0.35wt.% Zn alloy is 236MPa and the elongation is 7.8%.
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Bkl K545, Al-12Si, AI-5Ti-B CEnkigatbs)) ,
Zn 3L 50kg: A AR, Al-12Si, Al-4Ti-B
BRI RE 21 BIEIN Mg, Zn: EE
710~720°C, BN Mg. Zn, #$E 3~5min; K ¥k:
FRHEN 0.9~1.0%;: Afbiaki: 715£5CTHRMA
Al-5Ti-B #2, #t#E 3~5min; HeiEidME: 708~712°C,
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K1 BELZHRBS (Wt.%)

Hi's Si | Mg | Ti B Fe | Zn | Al

I 7.10 | 0.55 | 0.11 | <0.05 | <0.05 0 Bal.
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) 3% 3 B 7 2 8% (Transmission Electron
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Bn0.55wt.%Zn J5, GP XE&E#— D, Rt
—BHER, HARHIL B A
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(b) ZL114A+0. 35wt. %Zn

(c) ZL114A+0. 55wt. %Zn
B 2 165°C+1h——120°C+12h I 2L T 25 R HUHT AR IR

Kl 3 fionoA 165°C+8h--120°C+12h I 2L &K
AT AE R, WER T [ S<100>4. WK 3 (a) FIF
N, ZL114A &4 AR B T kAR R £ A,
NBM, KEZN 10 nm. WE 3 (b) B, &
0.35wt.%Zn J&, B AHBIECEIG N, KR EIZ N
20 nm. ELAAYE K. a0l 3 Ce) I %0, # N 0.55wt.%Zn
Ja, BAHMIEARED

(c) ZL114A+0. 55wt. %Zn
3 165°C+8h——120°C+12h I 2L T. &5 N T HAHIE Jr

4 Ffi7n N 165°C+20h--120°C+12h If R¢ T2 K
AT AR R, BT [ 2<100>40. Q0 4 (a) B
7N, ZL114A &4 RAEAE B O F LR R AR A,
B, KEZN 25nm. 1 4 (b) Fian, @0
0.35wt.%Zn J&, B AHECEIG N, BEAAK K. wE 4
Ce) AHI, N 0.55wt.%Zn J&, B AHERSE—2
Win. BEE—- SR,



(a) ZL114A

(c) ZL114A+0. 55wt. %Zn
K 4 165°C+20h-—120°C+12h B L T2 T MIAT AR IR A

WK 2-4 fii7R, 0 Zn J5, ZL114A &4
HARFP RGN, BRI 0 AR A7 A,
Zn PR T ZL114A & HT R, 2T 2
i, Zn {f ZL114A &4 GP X B AR ~HH B
FHACE AT RS #838E n

Mg-Zn JEFEE GP XA n #H BT 04 Lt
Mg-Si JEFRRI GP XA B R i de 4 2
U4, R ZL114A A4F Mg S8 Zn &8 RK
U710 B HAE ZL114A+Zn & & A B 0 A
Nt

7E Al-0.52Mg-0.38Si A& ¥l Zn J5, Zn Ji
THARH S St R, ST A Si AL —E 5
81 7E Al-0.48Mg-1.03Si N Zn J5, Zn JR T4

38 Sil A Mg2 Az A1, 7E Al-Mg-Si AN
Zn 5, Zn 7E GP XF B A KA B4, IR T GP
XA B A e M. ot R, &
Al-Mg-Si A& Zn, B M HOE B PR,
ISR A4S K, 7F AI-Mg-Si & &N Zn )5,
Zn N GP X BUAHIFHUARIELL Si JE 8 Mg
JRF, FER GP X B AHEIIE uE FEMK. ZL114A
AN AT SN GP X —p M —B M —B A, 7
ZL114A &4 RN 0.35wt.%2Zn J&, 2 [EiE-Kk
B, ZL114A &SRR A ik, Hoep
BT 1wt.%[1 Si AT 0.55wt.%M Mg J& 1Al
0.35wt.%M Zn J5i¥. fERROERES, Zn JEFHEAN
GP [X. B AHWN, HUfRHELE Si i+, Mg i+, T
ef—/~ GP X Si i, Mg R, Tk
RFREE R Siv Mg JRFasE—, Fik GP X, B~
AHPECER N RSPRm. BT Zn JRFRIEA,
ZL114A &4% GP [X. B MM SIS . WS fE
fiX, GP X\ B AHEHE R S . Frbh Zn {f ZL114A
AERH BRI, AT ZAER, B0 Zn
(1) ZL114A &40 GP XEE A RF 1. B A4k
AR # R

2.2 EEXPIEEERIER

K 57 BRARKNS T ZAHEARHE Zn &
ZL114A & &3 MEEMIESE SEM . AT %14~
ZLI4A A3 SRR AR, Kot 25
AR, Doy BRRDIR, R Zn X ZL114A A 43t
PER A R, R LR ZL114A & 4t i
B RPN Zn J5 ZL114A &4 f2ae ik
(1) = ZE R R A2 Zn XTI AHIOVE o 78 AL-Si & 4k
B, ah RN R E T 560°C, RIS A EE
£ 560CUL EEEAK, MNSEERERA
165°C, ZART 3L AT AZ A KR, [RIR A 20 T
2XF ZL114A & &Lk A 5

(a) ZL114A



(c) ZL114A+0. 55wt. %Zn
& 5 165°C+1h——120°C+12h 20 T2 T B35 Sk ie
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(b) ZL114A+0. 35wt. %Zn

(¢) ZL114A+0. 55wt. %Zn
B 6 165C+8h——120°C+12h B3k T2 Nt S B

K 7 165°C+20h—-120°C+12h I 2k T2 Rt ki o

2.3 SEXTAEREENER

Kl 8 AN B T E AR Zn &8 ZLI14A &4
PR R YEICRE T . MR B R T2 & 165C
+1h--120 'C +12h Hf, ZL114A & & KM E N
105.9HV , ¥ M 035wt.%Zn J5 , B B 5 0 5
114.7HV, HEhn 7 8.8HV, #h0 0.55wt.%Zn J&, fif
FEXEINE] 109.2HV, #07T 3.3HV; Zn & EHEN,
ZL114A & aWRE B eI JG 0 o XU i 2 T
22 165°C+8h--120°C+12h I}, ZL114A & 4 R
N 132.4HV, ¥I00.35wt.%Zn J&, 68 REAARA,
N 133.9HV, #IN0.55wt.%Zn J&, 8 REAARAR,
N 132.1HV; Zn FEMGIN, ZL114A & 4 p6
ARAAR 2R 3 T2 & 165°C+20h--120°C+12h
B, ZL114A & & 6N 1304HV, &0
0.35wt.%Zn J&, FEEER M 13470V, Hm 7
43HV, N 0.55wt.%Zn J5, T HNE] 145.2HV,
BT 14.8HV; Zn S8, ZL114A & 4R
.
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RSO WS R RE S B ZL114A BB R
SEACHEAT THTTT, AR R E5E:
(1) WM Zn J5, ZL114A H7 HARFh R A 15
I, BB A A Zn RERT ZL114A &
EHHT AR, AT ZMER, Zn i ZL114A &
B GP XM TR, B AR A R ) #4
e
(2) Zn XF ZL114A & &35 SR A .
(3) FAGHMNATLZ, Zn ff ZL114A &
<o PR JeE Ml 9t B2 /N A v ) ) I PR IR A e AR R
M T4 2 165 C +1h--120 C +12h I,
ZL114A+0.35wt.%Zn £ 418 58 Z A 236MPa,
KRN 7.8%.
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