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Structure and Die Casting Process Optimization of Model 1000 Aluminum
Alloy Die-cast Stair

Ke Chunsong', Tang Jie’, Zhuang Jian', Liu Hongjuan'

(1.School of Mechanical and Electrical Engineering, Ningbo Polytechnic; 2.1IKD Co., Ltd.)
Abstract; For the design of aluminum alloy stair structure, it is necessary to consider not only safety and light-
weight of the stair, but also the die casting process of the stair. By using ABAQUS software, the static and dy-
namic analysis of the aluminum alloy stair structure were carried out to optimize the stair structure. By using
MAGMA software, the filling and solidification numerical simulation analysis of the stair gating system were car-
ried out to optimize the gating system and die casting process. Through trial production verification, the stair
meets the national quality standards and the production requirements of enterprises.
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Tab.1 The chemical composition and mechanical properties of A380 alloy

wp/ % iR
Cu Si Mg Zn Fe Mn Al P E o /MPa  JEIRIRIE 0. /MPa K6 /% i KB (HB)
2.0~4.0 7.5~9.5  <0.3 <1.0 <1.3 <0.5  Aft =320 =160 =3.5 =380

1.2 BRRLEEMIET

TEMREE BT IR % IR % 2 BRZERFF S
] G AR (7] I 0 22 2% e A Xk i i i b S R 35 L
& BRI R AME R SF R 1 009 mm X 411 mm X 340
mm , X} 3 FAS [A] (BB G 25 40 it AT R LA 2,

(DK 1 BRREEIRE R 1.8 mm, fim A 2 R FEm
SRS RS EE Ry 3.5 mm, 5 R 45 mm, K 810
mm A IF A i S AR A M RE 7R B A P ] R T — AR
AN N R SR S ) | 7 O T s
mm, LK 2a,

()5 2 BRREEIE N 1.8 mm, B A 1 AR Em
S AR I 3 mm, {5 R 65 mm, K 810 mm,
DN A 5 ML IR A . AR 2.5 mm, WK 2b,

(5K 3 BEOREIER 1.8 mm, 4 1] ff AR A /) Ui
BEJE 3 mm, & Bk 85 mm, K& 810 mm. U In A
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Fig.2 Different stair structures
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Fig.3 Schematic diagram of pedal, kick plate of stair detail size
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Tab.2 Comparative analysis of different integral stair structures

45t i W] Bt /kg AR/ cm?

BT 3R A D 2 AR B 5 A O 1
1 MGk R AT 4 AR AR B AR 127 4710
EQURL PSR EEE

AR E I PSR R NOE VLY
2 5 ML BB N R F A B RN 11,0 4064
EUPSE R ey

o] TR S R 1 AR A ) R A A
3 SHL AR N R A TR S5 B AR 105 3 888
PR T R AU AR A5 A

1.3 BEFHESW

R GB 16899-2011, 6 % nj i 17 H1 4 22 T X 40
T % s A R — B AR AR R S 0.2 m X
0.3 m, &y 28 mm, JE(EFL 0.2 m (9301 5 86 T % F
17,0.3 m (i S P AT 4 B, e K E AT H 3 000 N,
A EAE FZE SR b B A Y AR JE A K F4 mm,
HR JEARK AR,

K H ABAQUS A [ 7T 43 Hr 8440 %k 3 A [) 45 44
(B G AT 80 124 0 T o AR B Y SE bR T 48
V7B T A 1)l 2 PN 2 TR o [ 2 R AR TR Rk
] L i 13 000 Nk Aaf  # J7 2% 43 B WLl 4~ &1 6,

(D& 1 BRI SE RN T W da, e K TR
125.90 MPa, A& A= 75 P 1 84 3 42 55 585 1o A5 A 5 10 B o
INTF R % i R 3 BE 160 MPa., 6 9% 114 25 %% 7 & W &
Ab. e KA K 0.98 mm, % AR 78 B 1 i k1) 18107
NFE R HEZR AR T 4 mm BT i,

¥ /1/MPa ALFL/mm
125.9 09836
1154 0.9016
104.9 0.8197
94.45 0.7377
83.95 0.6557
73.46 0.5738
62.96 0.4918
5247 0.4098
41.98 0.3279
31.48 0.2459
20.99 0.1639
10.49 0.08197
0 0
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Fig.4 Statics analysis of the first stair structure
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Fig.5 Statics analysis of the second stair structure
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Fig.6 Statics analysis of the third stair structure
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HR IR /mm HR IR /mm
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Fig.7 The first six stepmodal analysis of model 1000

aluminum alloy stair
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Tab.3 Die casting parameters of A380 casting

¥lha Ve ERiE EE K EEH JE = 3
wmE/C WE/C W\E/C E/mm  f&/mm B /em?
650410 578 515 700 $180 254.34
R JE 51 8t Fod MGE X/ R XGE )/ R X R
J&¥ /mm H/ kg /% (me+s 1) (me+s 1) Jj/MPa
35~50 39.1~62.7 40~50 0.2~0.3 3.0~4.0 80

2.1 EERGR

(DNTEAML B B EE 3) LA 2K H
TSR A3 AE BT GETE AR GE A0 A B SE T 1) B 00 5
3 7 i) — (0 A 5 A R 2 A RE A B S T L ol A T
T L B A R o A OB AR N AT — 2R A Y
IR 577+ AP 557 A0 TR0 B 2R PN S SR B AN A L 2 Y BRS
B B0 A AR E AR B . PR 0 B 9 6 L R AT IE 1] 5
SR, A B 22 16 6000 51 S 70 0 5 5577 P IR - AT £
TR A PN A M. B 10 SN bR DAL R, LA
10a H] T 00 2R e 9 75 B 9 9 A 320 26 ) B8 U SE 52 7
T I3 387 B 76 5 1) b O A a0 0 WROTR HE vl AT i
7+ ASLHE T 3 3 A DA TIE 5 A B BUR . U 10b
PSR G SR A o 05 A K T R R S BRI SE TS 1) AE
TN iy BT J5 1) B 30 B AR RE A H B MY R TERCR
FIT LA P9 58 10 A7 B e PR AR B AR I i o 1

1 [ 058
LR
EEE

(a) HAIEMK Dt % (b) # A G K LR
H10 AXRoiEiLHE
Fig.10 Ingate location selection
(2) N MAE AR M SR I N5 D
AT

A, =km (D
pvt

AP Ay R B em® sk R EECRE — N
L1~1.3:m A= i, g0 NG BWHIE . g/cm’;
v R BE AL BRI ) SR B m /s s R B TR A R R
JITF 5 B IFE] s

Fo YR P X B R U R e B L R i e Y
M), — f 70 S5 RE 45 T 7E 30~60 m/'s S [ P 7 JE o
HEWE .

Apog =Apuvyg (2)
P A R TR Sk B R s o R TR G RSk BB s v s
N T,

FEXIRR G (A5 3) 1T P 8 1 AT BRI 5 7 4
B, BRAAT R 3 888 em®, STt m i 10.5 kg, — %t
BEJEL S 1.8 mm, fifj Al BEJE Oy 2,43 mm, e K BEJE
25.45 mm,

M6 28 50, — O Ui AR BT o BT 20% A8
A FBCR 1.2, RS G RE R SR o IR 40
m/s, FEREF ] ¢ B 0.06 s, WHEWMEHEE p=2.4
g/em’, AR (D, NEE ATy 21.88 cm?®,

K 30 000 kN &AL, Ff vf sk B2 1E R ¢180
mm (=5 38 S Y B TS P Sk Y N 4 m/s AR
K (2 BB R

vy = (Ap/Ay)vy =46 m/s

WA R BN T 60 m/s, IR A B,
3 15 A P9 B A A RS

(33 FAE ) BETE R T MR 6 N be 1
L 25 B BB R S5 R AE L BT 3 Bl OAS 1) 1 8 T R 4t it
TFopr i WK 11, O % L% s T4k
T0 [P A 28 B 2 I 28 7 38 R R IO Al 2 R 1
. RO ER YA A RIE B 0 RIE R, i B
BEREPEAE B BE 10 A RIE E TR ARG S B
GOV B 1 Wl R R G T AR TR B s e D [
Lla, @Jr% 2. AR 80 9 i) BE 5 RN 45 44 KR 1E . DT R 40
K HMIE S50, IR 10 SZor i, Wb Ry 3
mm, 75 E K 730 mm,. K E R 1.5 mm, R E A 50
mm, T/ 5k 4, W 11b, @ &3, 81 RS %

() 7% 1 (b) #%2
B 11 #RFEIE R G%E

Fig.11 Gating system design of the stair
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Fig.12 The filling process analysis of the first scheme
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Fig.13  The filling process analysis of the second scheme
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Fig.15 The solidification process analysis of three schemes
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Fig.16 Overflow system and exhaust system design of stair
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Application Mechanism of Graphite Sand in Shell Mold by Investment Casting
Chen Jianhua', Yang Peng®, Luo Ruixiang', Weng Fujun’

(1.Zhongshan Guangzhong Foundry&.Rolling Co., Ltd.; 2.Taizhou Liangsheng Precision Machinery Co., Ltd.)
Abstract : Owing to the characteristics of graphite oxidation at high temperature, granular graphite sand instead of
refractory sand was applied to one or two layers of shell mold to change the thermal performance indicators such
as latent heat, thermal conductivity, heat storage coefficient, and pouring temperature field, thus extending the
feeding time and distance of metal liquid. A reducing atmosphere is formed on the interface of casting after graph-
ite sand oxidization, which improves the surface roughness and reduces oxygen pitting and decarburization layer.
The graphite ablation and loss process can reduce the shrinkage resistance of the casting, helping to solve the
problem of sand removal. In the actual investment casting production of silica sol shell, graphite sand was adopted
during the shell making of typical castings such as slide plate, sleeve, double channel pump body, etc, and the
expected effect was achieved, reflecting the advantages of graphite sand.

Key Words: Graphite, Heat Transfer, Casting Solidification, Fracture, Cracks
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