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FERRITE GRAIN SIZE AND CORROSION RATE ANALYSIS OF HSLA 
0.029 wt% Nb AFTER HOT ROLLING PROCESS  

 
ABSTRACT 

Good mechanical properties, such as strength and hardness, is a must have 
charecteristics for high strength low alloy steel in many application. This 
excellent properties can be achieved through controlling final microstructure. 
Therefore, thermomechanical treatment was worked out in order to get those 
properties through grain refinement and precipitation hardening that formed after 
this process applied. The main objective of this experiment was to measure the 
ferrite grain size before and after hot rolling process and to calculate the 
corrosion rates between rolled and un-rolled specimens. A 100x6x60 mm  rolling 
specimen was cutted from HSLA slab containing 0.029 wt% Nb, 0.01 wt% N, 
0.087 wt% C and some other micro alloying elements. Specimen then reheated at 
temperature of approximately 1200 0C then soaked in 60 mins. Specimens then 
rolled using 20 ton rolling machines and slowly cooled to room temperature at 
about 6.670C/min. Metallographic technique was implemented in order to 
observe the final microstructure. 2% nital etch was used to observe final ferrite 
size and morphologies while picral used for austenite phase. Grain size was 
measured using jefferies or planimetric methods according to ASTM E 112. 
Corrosion test was worked out using salt spray fog test (ASTM B 117). using 
3.5% NaCl with 6.8 pH as a salt solution. The specimens then exposed in the 
chamber for 48 hours and cleaned using 1000 ml HCl, 20 gr antimony (III) 
trioxide, dan 60 gr tin (II) chloride dihydrate to remove corrosion products. 
Specimens then weighed to calculate the corrosion rates using weight loss 
methods. The results of this experiments show that after hot defromation final 
ferrite grain size was decreased from 17.2 ± 0.92 µm to 15.4 ± 0.17 µm while 
corrosion rates increased from 106.82 mpy to 114.45 mpy. 

Keywords:  HSLA 0.029% Nb, corrosion rate, thermomechanical treatment 
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