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Casting Technology of Z1.L10SA Alloy Rocker Arm Shell Casting for High-speed

Maglev Vehicle
Huang Li""*, Gao Yanli"?*, Liu Chongzheng'?, Wang Hailong'*, Du Xuchu'?
(1.Beijing Institute of Aeronautical Materials;
2.Beijing Engineering Research Center for Advanced Aluminum Alloys)
Abstract: ZIL105A rocker arm shell casting was fabricated by low pressure casting. According to the structural
characteristics and performance requirements for ZL105A alloy and the casting, the optimization of ZLL105A alloy
was carried out from the aspects of melt refining, alloying, casting process design and ProCAST numerical simu-
lation, and the key points for casting process of rocker arm shell castings were analyzed. The results indicate that
the comprehensive mechanical properties of ZIL105A alloy can be effectively improved by compound refining of
hexachloroethane and argon rotary injection, combined with Be alloying. The low-pressure sand casting process.,
combined with bottom pouring—+slot gating system and the method of placing cold iron on thick and large parts
were adopted to obtain rocker arm shell casting with desirable internal quality, where the mechanical properties of
the casting body can reach up to ¢,~>318 MPa, ¢, ,—=>261 MPa, §;=>5.6% , respectively, and body fatigue per-
formance, internal quality and dimension meet the designing index requirements.
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Fig.1 Three-dimensional model of the rocker arm shell casting

2 REMALE FE

B R A ZL10SA & & b= R fF & GB/T
1173-2013 SR, M E ZL101A &4, B W & o
SRS . RABEY TS S
B align  AL-12Si, AF50Cu Ho ] A 4 i A B e HE 3 L T
i 850 CHRI e ML )5 » B HE 30 min; il %2 700
C.im A4l Mg, $it $¢ 15 min, R H A [ R & 5 %
(0.6% .0.78%) [ K5 # 71) (C, Cly) F Ar 50K 44 15 7k 20
min X UG R AT BR AL BRI A ALSTiFIB Hr ) & 4
27 AT AN AL B L R P AR + R R 85 & AR 7 5 R Sz
e oy Wk 1,

x1 ZLISAEEHMUERS
Tab.1 Chemical composition of the ZLL10SA alloy %

wp
59
2 Si Cu Mg Mn Ti Zn Fe Sn Pb Al
45~ 1.0~ 04~ < < < <
" - e
B oo 15 055 01 01 %% 005 o005 FH
< < <
S =
Sl 468 112 043 o011 0027 0036 o o &

X85 EHEAT T6 kb B (525 °C X6 h [ % . K% .
160 °C X5 h %) . £ MTS-Landmark &5 #1_E #E17
U AR R R i R il % 57 M R I L L R RO A
GB/T 228.1-2010 k™, Fi i % 1 mm/min,
R=—1,5 KW 1 90 MPa, In# 4% 120 Hz, %
H LEICA DM1750M 4 #H & 3 58 W8 2% 55 1F 1) W i 24
41,k ] Sigma 300 A4 L BT ISR P D 4141, R A
RT-CQ1000 AR 47 (A A A8 R A & & it

3 RKBRERLETR

3.1 ZL105A & & 1518

PR SRR T B A B B R 57 1 RE L B SR HLAOW
A, A RFA 400 LB T P 1 ) 85 1
WA FL B G RE D~ . ZL105A &4 Si 58k
4.5% ~5.5% Mg &5~ 0.40% ~0.55% , & 4 W A i

i) 50 1 L 2 o 7 A AL o A IR D R g A e I
S % Ve PRAEBE [ 3 72 5y 7 2 A 10 B LR B
PR SH SR FH 0 e85 2 114 5 SR AR 8 1 b A B ALE

K 2 AAEA RS BR T2 A 19 ZL105A & 4 il iy
P, HE 2a W DL H SRS B 00 08 (AR BT 1 22 K 42
LW T A7 7 B2 A 0 RO A CRH LD A B R R
SO 500 P SR T SR P R 0 SR M A B (IR 20
min) J& AT T LI 2b, Al UL W7 i s CRE LD B0 B R
W H A RS IR AR/ ARG SO R TR . A
Kifad 7 b C, CLAE @it B 2 A2 i CL LUV B
IO A 9 P HE o o7 068 e W R — 5 R o i [R) 1 ey
H 73 R A J5L A CLo al UM B L 38 A 38 45 < WP i H
(B iy 7 C, CloRS #4581 A K Bt AT e H AL
SR AN BRAR 1 g 0 R Ty O A P B 4 A L
AN RST  AT LS g i 08 R < R ) L E TR
WK/ B3R R AN R ROR W 22 o DRI £ AT 2
TR 1 C, CLoRS H5 e A v 200 S “ORS R  J MR vpe A 28R
B

(a) C2 Clﬁﬁ%’}?ﬁ
B2 KREMHELE T ko
Fig.2 Analysis of fracture morphology under
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Fig.3 Metallographic structure of ZLL105A alloy before
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Tab.2 Hydrogen content in ZL105A alloy aluminum melt
with and without Be addition ng/g
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Fig.4 Schematic diagram of the gating system

design for the rocker arm shell
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Tab.3 Casting process parameters
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the rocker arm shell casting rocker arm casting

during the solidification
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the rocker arm shell

i L BB AE R AT LLE L B e R B AR Y e T
T LB AL, Besh . O BE— A PR B PR AR 7 I A
P P PN il o SR ICHE J5 R L 18 B B ¥ Bk (% BB
& 10 mm, WAL 9 rp PR € DXIO L IR B s R AE
BETEIE 15 A B8 18 S AL B g M AR A5 1R ek

|

ing during the solidification

00+0.5(f

B9 AuHAESAKAKBREEFEHE
Fig.9 Schematic diagram of chilled iron layout
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Fig.10 Qualified rocker arm shell casting
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Tab.4 Mechanical properties and fatigue life of
ontology sampling casting
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Fig.11 Tensile fracture morphology of casting ontology

(b) ¥R K

(o) BEBF X

B 12 448 R AR IR 57 BT w21 2R

Fig.12 Fatigue fracture morphology of casting ontology
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