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Investment Casting on the Back Section of a Convergent Regulator Plate
Zhang He', Zhu Hongbin', Pan Botao!
(Shenyang Liming Aereo-Engine Co., Ltd.)

Abstract: The investment castings of the back section of convergent regulator plate were investigated, which is a
typical thin-walled structure for the nozzle of aero-engine, formed by investment casting of JG4246A superalloy.
During the process of trial production, metallurgical defects such as crack and shrinkage are easily generated at
the casting base plate and rib strip, leading to decrease of qualified rate. By optimizing the gating system and ad-
justing the wrapping mode of shell insulation felt, preheating temperature and pouring parameters, the key to
control module gating system and shell wrapping, and the casting precautions, as well as the control measures for
subsequent cleaning work were determined, thus reducing the metallurgical defects, raising the qualified rate to
85%.
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Fig.1 Structure diagram of back casting of convergent

regulator plate
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Tab.1 Chemical composition of JG4246A alloy %
wp
C Cr Al Ti w Mo
0.06~0.20 7.40~8.20 7.60~8.50 0.60~1.20 1.5~2.5 3.5~5.5
Hf B Y Fe Si Mn P
0.30~0.90 <20.05 0.01 <2.00 <0.50 <0.50 =<0.02
S Bi Sh Pb Sn As Ni
<0.015 =<C0.000 1 <C0.001 =<<0.001 <<0.002 <<0.005 Axim
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Fig.2 Mold of the back section of convergent regulator plate
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Fig.3 Schematic diagram of combined scheme on

back section of convergent regulator plate
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Fig.4 Gating system after modification
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Fig.5 The melting-pouring process curves of the alloy
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Tab.2 Pouring batch and product quality status

VARTE AL LR

oy B B A% JE dh A LD /
O B R/% ik S0k Xk IOk TR

3L,
Je 24

3(Fede) 2(HBD 20T

1 30 22 73.33 1(FZ) 2(RL0) (8D

2 28 21 75.00
3 14 13 92.86 1(JeZ®)

4 24 18  75.00 TOHED 4B 16k5D

5 24 21 87.50 1(JeZ)

(DRSFIrE 5P MR E A & R R
Ve AR RS i /0 » 2R ORI A8 B R 3% [ AL A2
I T AR & A2 AL B RT

COMEHRTT I ZEBUHRRE ™ A Y i D A A0 [+
PN B8 T RS R 5 ] o o B 3 A ™ A i oy g e B3R
20 SO 2 A O SN TROBE TR R A )
BEAEAT

VK /s "3 R S S W S DO N (LR A
JE X R AR I B AR G £ HR L A R T SR AR R i 2
TR AL T AR DR T B R AR R R

% i

e

3 5 X WSSO T R AR S B B s T AR A
iff O 2 R FH Al B A A% RN 1) S AT AL A TR
)2 R ARIRE P17 227 B ok L RR B
P VSR IE N 143005 C L Zid 0 (R 16 R RS
FE AL T Y A AR A .

5 % X
[1] FMRKER. 4T E L "— i P E AL & s P15 A A BR 2 #)
Wr[T]. o E RN %03 ,2016,207(9) ; 20-21.
(2] M EREEE E[M AL BT Jb 5T BT k2 AR AL . 2009.
[3] FEsE, R R BRMAR .55, MBI B i v B o ds il [T . %

3#,2015,64(8) :744-746.

[4] T4 23027, %. RBTEY 1k % 5 i 28U ML R

. KRB 515 ,2018,13(5) :285-287.

(5] WRAEHE. PUS I S5H 5 BT JGA246 A 45 4 T BE &5 11 24 80l W4 1) 5%

AL 55 b [ B s B AR IS IR [ CL AR L 2014,

(6] 2%y « WRUUR. G505 R P08 RO LM 28 b, 244 3% db st B

2 R AL L2011,

(ig:x 1)



