Vol.46 No.04 HIEF A
Apr. 2025 FOUNDRY TECHNOLOGY +397.

AR Z— A AT 9 50 2R KO Y AR =
SUERAED TG AR AS A A PRI RS i R Y
PR SRR RS D), IR R B B 1 R0 A R
PRI A RO FE R o AR B B R

DOI:10.16410/1.issn1000-8365.2025.5027

REREHEER T ZSHN
B AR B 2 S M B A 33

FREL,ZE KLENAELFSELEIENF R
(1. = a1 B R AR PR G = d1 W] 65060032, 77 & -F Rk b A FRAE] 7 dy BAE 454003 ;3. B8 R 1T A& 4 A R
FAEANE] B AR FE 713801;4. wsF e F e L F 5EMH TA2F R, =d W3F 655011)

BOE: RGN TR TE S RO B e R A A RR A R AL, G A S B A T IR
(52~65 'C) ELIE K J1(1.5~2.5 MPa) ¥t 1t (80~200 cm’/s) I I [] 45 2 KO0 A T At | RT3 ThT e o 14 11 T 1L
L AR BRI T 60 CHY | BRI O B G KT 55 CSERIRE 1A I 51 A A LI T 0 s dh 2
TR AP 45 BT 7 5 I R SO R i e T I LA B P RO T ok AV B 5 R B . T B - S B R R fR
R i OIS iR O B A SR

KGR R B R L MR SR AL B 4

HE S ES: TG249.5 XEFRIREE A X EHS :1000-8365(2025)04-0397-06

Impact of Wax Injection Process Parameters on the Quality of
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Abstract: The coupling effects of wax injection process parameters on the quality of wax patterns in investment casting
were systematically investigated. Production experiments were conducted to analyse the influence of key parameters,
including wax temperature (52~65 C), wrapping pressure (1.5~2.5 MPa), flow rate (80~200 cm?/s) and cycle time, on the
formability, dimensional accuracy, and surface defects of wax patterns. The results show that when the wax temperature
exceeds 60 ‘C, the shrinkage rate increases, leading to depression, whereas temperatures below 55 “C result in insufficient
filling capacity and mold sticking. The wrapping pressure requires dynamic adjustment to balance mold deformation and
wax pattern density. The synergistic optimization of the flow rate and injection hole diameter reduces cold shuts and gas
entrapment. By establishing a defect-parameter adjustment model, an optimization strategy of “prioritizing pressure and
flow rate, followed by temperature fine-tuning” is proposed.
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Fig.1 Wax injection equipment: (a) two-station wax injector; (b) C-frame wax injector; (c) 4 post wax injector
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Fig.2 Process flow chart of the wax pattern
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Tab.1 Wax pattern defects—parameter adjustment model
Holding Wax

Wax pattern ~ Wrapping Flow  Cycle

defects pressure  rate time time  temperature
Misrun 1 ! 1 R 1
Rough surface 1 1 1
Flow mark i 1 1
Gross blowhole ! l
Depression 1 - 1 1 1
Distortion 1 - 1 1 !

Note: “ T 7 indicates increasing or raising this parameter, and “ | ”

indicates decreasing or reducing this parameter
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Fig.3 Comparison photos of the appearance of wax patterns with depression: (a) wax pattern with depression; (b) normal wax pattern;
(c) wax pattern with misrun; (d) normal wax pattern
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Fig.4 Comparison photos of the appearance of wax patterns with flow marks: (a) wax pattern with defects; (b) normal wax pattern
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Fig.5 3D model of the box
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Tab.2 Optimized process parameters

Wax Wrapping Flow rate
Parameter
temperature/‘C pressure/MPa /(em®-s™)
Value 59 1.8 100

Injection hole Cycle Holding Mode
diameter/mm time/s time/s temperature/'C
¢8 90 90 20

K6 TR iR
Fig.6 Picture of the wax mold after process optimization
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