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THE CALCULATED DEFORMED VOLUME OF THE BRAKE DRUM 

CASTING OF THE CAR 

 

Abstract: The deformed volume of the aluminium casting of the car brake drum after crystallization in the metal 

mold is presented in the article. The results of the research are recommended for preliminary assessment of stress-

strain state of the brake drum casting obtained by die casting. 
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Introduction 

The brake drum is the main part of the brake 

system of the car. The brake drum is the case part, 

which is affected by the brake pads during braking. 

The brake drums are made of cast irons and silumins. 

These materials are frictional and have high strength. 

Die casting is one of the methods obtaining the 

workpiece of the brake drum. This method allows to 

obtain higher density of the casting material in 

conditions of low castability of melt. The some 

researches of the processes of die casting of the metal 

workpieces are presented in the works [1-10]. So as 

the surfaces of the brake drum during operation in 

contact with the other surfaces of the parts then the 

material properties should be the same in the entire 

volume of the casting. The preliminary analysis of 

state of the brake drum material can be done when 

obtaining the solid model of the crystallized casting 

with casting defects. 

 

 

 

Materials and methods 

Casting of the brake drum of the car was carried 

out under pressure into the mold made of 

X37CrMoV5-1 steel (EN). Melt of ENAC-44200 

silumin (EN) was poured into the pressing chamber of 

the injection molding machine at the initial 

temperature of 690 °C. Silumin melt has high CLF up 

and low CLF down and CLFpres. Injection of melt 

into the mold cavity was carried out through two 

gating channels with the diameters of 10 mm. The 

required volume of melt for casting of the brake drum 

was 1265992.52 mm3. 

 

Results and discussion 

The volume of deformed material of the brake 

drum casting after crystallization is presented in the 

Fig. 1. Compression and tensile of material are 

observed in 75% of the casting volume. Deformation 

of the casting material on periphery is more than in the 

centre (on the surfaces of the hole). The approximate 

ratio of maximum deformation of the casting material 

to minimum deformation is 2.3. 

 

 
Figure 1 – The volume of deformed material of the brake drum casting after crystallization. 

 

Rate of thermal deformation of material of the 

brake drum casting can be presented by the analytical 

formula (1): 

,
4 0 cryst

cryst

tV

VT
v =     (1) 

where V is the deformed volume of the casting 

material after crystallization; Tcryst is the temperature 

range at which the casting crystallization occurs; V0 is 

the initial volume of melt; tcryst is the time range at 

which the casting crystallization occurs. 

The crystallization temperature for the casting of 

the brake drum is 576.323 °C; the crystallization time 

is 14 s. 

 

Conclusion 

The volumes of the casting located near the 

injection channels of melt into the mold are subjected 

to less deformation after crystallization. The 

analytical formula presenting the dependence of rate 

of temperature deformation of the casting from the 

volume, the temperature and the crystallization time is 

obtained for casting of the aluminium brake drums of 

the car. 

 

 

 

 



Impact Factor: 

ISRA (India)        = 4.971 

ISI (Dubai, UAE) = 0.829 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 0.126  

ESJI (KZ)          = 8.716 

SJIF (Morocco) = 5.667 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  154 

 

 

 

 

 

 

 

References: 

 

 

1. Chemezov, D., Bayakina, A., & Lukyanova, T. 

(2017). Residual stresses in silumin after high-

pressure die casting. ISJ Theoretical & Applied 

Science, 11 (55), 1-8. 

2. Chemezov, D. (2017). Simulation of the 

technological process of high-pressure die 

casting of silumin. ISJ Theoretical & Applied 

Science, 10 (54), 1-4. 

3. Chemezov, D. (2017). Movement of metallic 

melt in a cold chamber of a die casting machine. 

ISJ Theoretical & Applied Science, 10 (54), 109-

113. 

4. Pasko, J., Gaspar, S., & Ružbarský, J. (2014). 

Die Casting Defects of Castings from Silumin. 

Applied Mechanics and Materials, Volume 510, 

91-96. 

5. Oh, Y. K., & Choi, J. S. (2008). Study on Three-

Dimensional Thermal Deformation of 

Aluminum Casting Tire Mold by Numerical 

Analysis and Experiment. Advanced Materials 

Research, Volumes 47-50, 1043-1046. 

6. Long, A., Thornhill, D., Armstrong, C., & 

Watson, D. (2013). Stress Correlation between 

Instrumentation and Simulation Analysis of the 

Die for High Pressure Die Casting. International 

Journal of Metalcasting, Volume 7, Issue 2, 27-

41. 

7. Niklas, A., Baquedano, A., Orden, S., Noguès, 

E., Silva, M. D., & Fernández-Calvo, A. I. 

(2016). Microstructure and Mechanical 

Properties of a New Secondary 

AlSi10MnMg(Fe) Alloy for Ductile High 

Pressure Die Casting Parts for the Automotive 

Industry. Key Engineering Materials, Volume 

710, 244-249. 

8. Cleary, P. W., Ha, J., Prakash, M., & Nguyen, T. 

(2006). 3D SPH flow predictions and validation 

for high pressure die casting of automotive 

components. Applied Mathematical Modelling, 

vol. 30, no. 11, 1406-1427. 

9. Sung, B. S., & Kim, I. S. (2008). The molding 

analysis of automobile parts using the die-

casting system. Journal of Materials Processing 

Technology, vol. 201, 635-639. 

10. McBride, D., Croft, T. N., & Cross, M. (2008). 

A coupled finite volume method for the 

computational modelling of mould filling in very 

complex geometries. Computers & Fluids, vol. 

37, no. 2, 170-180. 

 

 

 

 


