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THE EFFECT OF PROCESSING TEMPERATURE ON BENDING  

STRENGTH OF COATED STEELS 

Steel is the most common materials used as structural materials in industries. It is due its strength and low cost. However, the 
main drawback associated with steel is its poor performance against corrosion. Hot dipped coating is one of the techniques used 
in protecting steel. In this study, mechanical properties of stainless steel type 304, 316L and mild steel before and after hot 
dipped aluminizing at 750oC was investigated. The bending strength was determined by using three-point bend test and the 
hardness of the samples was determined by hardness test. From the result obtained, we can conclude that strength of heated 
samples was decreased by heating. Strength reduction after hot dipping process is influenced by the increase in temperature.  

Hot dip aluminizing is one of the most widely used processes for coating of steel. It is 
basically because the cost is low compared to other coating methods and it’s a good 
corrosion resistant. In hot dipping process, substrate surface is impregnated with aluminum 
to the specified thickness where temperature is one of the major processing parameters. For 
this project, metallic coating by means of hot dip aluminizing is carried out and the effect of 
processing temperature on mechanical properties of steel is studied. 

Abstract 

Introduction Objective 

The purpose of this study was to 
investigate the mechanical 
properties of type 304 stainless 
steel, type 316L stainless steel, 
and mild steel before coating, 
after heating and after coating.  
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we can conclude that strength of heated samples was decreased mainly due to 
heating. Although the strength for coated samples would slightly increase as 
compared to heated steel, strength reduction of the samples is mostly influenced 
by the increase in temperature.  

Acknowledgement 

The authors are pleased to acknowledge 
the Malaysian Nuclear Agency and UKM 
for support of the research.  

Heating of 

substrate 

Temperature: 750˚C 

Time: 1 hour 

Stress, 

Mpa 

Fig.1  Maximum bending stress at maximum load (Mpa) 

Fig. 2  Modulus of bending (Mpa) 
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Figure 1 shows the maximum bending stress at 
maximum load. The maximum bending stress 
for the uncoated samples for all type of steel 
were higher compared to heated and uncoated 
samples. The value has dropped for samples 
after hot dipping and heating processes. 
Bending modulus (figure 2) was also known as 
the elastic modulus. From figure 2, the 
uncoated type-316L stainless steel shows the 
highest young’s modulus of bending with 
average 79554 MPa compared to uncoated 
type-304 stainless steel and uncoated mild 
steel. For coated samples, type-316L stainless 
steel has the highest Young’s modulus and 
coated mild steel has the lowest value. The 
value of bending modulus for uncoated 
samples was higher than coated and heated 
samples. Although there were a slight 
increment in Bending modulus for stainless 
steel type 304 and 316L after coating process 
as compared to samples after heating, the 
processing temperature is considered as the 
major influence to the strength of steel 
samples. The maximum bending stress and 
bending modulus were decreased with 
processing temperature. 
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Figure 3 shows the Brinell’s hardness value for all 
types of steel before and after heating and hot 
dipping processes.  Stainless steel type-304 has 
the highest hardness value followed by type-316L 
stainless steel and mild steel. As a comparison 
between uncoated, coated and heated samples, 
data showed that uncoated samples have the 
highest hardness value. Upon heating, the 
hardness of the samples was decreased. The 
hardness of the samples was slightly increased 
after the hot dipping process due to the formation 
of the intermetallic layer in between the coatings 
and substrates. Fig.3  Brinell Hardness 


