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Fig. 3a. Microstructure of IF steel in the state after cold rolling1.) Fig. 3b. Microstructure of IF steel in the state after cold rolling2.)

Fig. 3c. Microstructure of IF steel after annealing at the temperature 
of 600°C/25 min1.)

Fig. 3d. Microstructure of IF steel after annealing at the temperature 
of 600°C/25 min2.)

Fig. 3e. Microstructure of IF steel after annealing at the temperature 
of 700°C/25 min1.)

Fig. 3f. Microstructure of IF steel after annealing at the temperature 
of 700°C/25 min2.)

1.) metallographic polished sections etching with Marshall’s reagent + HF. 
2.) metallographic polished sections etching with Vielle’s reagent + HF.
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Fig. 3g. Microstructure of IF steel after annealing at the temperature 
of 800°C/25 min1.)

Fig. 3h. Microstructure of IF steel after annealing at the temperature 
of 800°C/25 min2.)

Fig. 3i. Microstructure of IF steel after annealing at the temperature 
of 900°C/25 min1.)

Fig. 3j. Microstructure of IF steel after annealing at the temperature 
of 900°C/25 min2.) 

material. This dependence is shown in Fig. 4. The shape index at 
the highest annealing temperature is 0.701 (Table 3 and Fig. 5). 

According to literature data if the value of the shape index tends 
to oneness grains take a shape similar to a sphere [14].

TABLE 2

HV1 hardness after cold rolling and recrystallization annealing

Annealing HV1 Hardness
State after cold rolling 158

600°C/25 min/air 149
650°C/25 min/air 146
700°C/25 min/air 126
750°C/25 min/air 93
800°C/25 min/air 84
850°C/25 min/air 81
900oC/25 min/air 78

TABLE 3

Quantitative analysis of the structure

Annealing
Average number 

of grains in 
a mm2 [1/mm2]

Average 
diameter 

of a grain [��m]

Average 
index 

of a shape
State after 

cold rolling 2063 28.9 0.576

600°C/25 min/air 2049 28.5 0.606
650°C/25 min/air 1971 27,3 0,627
700°C/25 min/air 705 44.5 0.639
750°C/25 min/air 689 48,9 0,661
800°C/25 min/air 521 52.5 0.672
850°C/25 min/air 404 58,4 0,684
900oC/25 min/air 398 59.2 0.701

1.) metallographic polished sections etching with Marshall’s reagent + HF. 
2.) metallographic polished sections etching with Vielle’s reagent + HF.




