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Effects of Hot Rolling Conditions on Hot Rolled Microstructures and
Ridging Properties in 17% Cr Ferritic Stainless Steel

Synopsis :

Yoshihiro UEMATSU and Koichi YAMAZAKI

Effects of rolling temperature and inter-pass annealing on the microstructures of hot rolled and annealed
strips and the ridging property of cold rolled and annealed sheet have been investigated of continuously cast
slab of Nb added 17% Cr stainless steel which had a near {100}|//N. D orientation.

In such a case of no inter-pass annealing where no recrystallization during hot rolling occures, decrease
in the rolling temperature increases deformation bands, and these banding makes recrystallized structures

of hot rolled strip fine.

When recrystallization occures by inter-pass annealing, microstructures of hot

rolled strip become finer and uniform recrystallization occures after hot strip annealing.
The ridging property of cold rolled and annealed sheet corresponds to the condition of recrystallization
of hot rolled and annealed strip. When coarse unrecrystallized domaines remain in the center layer of

annealed hot strip, it causes severe ridging in final annealed sheet.

These results suggest that the unre-

crystallized center layer of hot rolled and annealed strip retains strong {100{//N. D orientation and there-

by deteriorates ridging properties of final annealed sheet.

ment of one pass hot rolling.

The suggestion is supported by another experi-

Key words : ferritic stainless steel; 17% Cr steel ; hot rolling ; microstructure ; crystal orientation ; ridging.
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Table 1. Chemical composition of specimen used

(mass% ).

C Si Mn P S Cr N Nb Fe
0.006 0.58 0.24 0.023 0.003 16.17 0.012 0.29 Bal.
Ts———--
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(1) Straight process without inter-pass annealing

(1) Inter-pass annealing at Ts or Tk after lst or 3rd pass
rolling

(M) Inter-pass annealings at Ts and/or Tk after lst pass
and 3rd pass rolling

Ts : Soaking temperature

Tk : Keeping temperature

Tb : Beginning temperature at 4th pass

Tf : Finishing temperature at 6th pass

Fig. 1. Schematic illustration of three
types of experimental hot rolling conditions.
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Table 2. Summary of 6 passes and 3 passes hot rolling tests.
Soaking | Type of Inter-pass 4th pass 6th pass . Ridg| Surface
Sal\r;lo?le temperature |inter-pass annealing Beginning Finishing h‘;‘;l;e::s ing [roughness
Ts annealing 1st pass 3rd pass temperature,Th | temperature,T¢ rank| Ra(um)
1 1200°C 1 950°C 810°C 171 E 7.1
2 1200°C 1 _— — 850°C 750°C 199 E 4.3
3 1200°C 1 — —_ 850°C 750°C 198 D 4.6
4 1200°C 1 J— [— N-D 655°C 241 C 3.0
5 1200°C 1 —_— —_ N-D <600°C 250 C 2.7
6 1150°C 1 —_— —_— 850°C 725°C 191 B 2.4
7 1100°C 1 [— —_ 950°C 745°C 199 B* 2.2
8 1100°C 1 [ — —_ 850°C 710°C 204 C 2.4
9 1100°C I — 650°C 610°C 235 B- 3.1
10 1200°C 11 1050°C X 2min 850°C 750°C 199 D 3.9
11 1200°C 11 1200°C X 10min —_— 850°C 765°C 184 [ 3.5
12 1150°C 11 1150°CX 2min e— 850°C 745°C 196 C 3.2
13 1125°C I 1125°C X 2min [ — 850°C 720°C 202 A- 2.6
14 1100°C 11 1100°C X 2min [ — 950°C 720°C 203 A- 2.9
15 1100°C I 1100°C X 2min JE— 850°C 715°C 213 B 1.9
16 1100°C 11 1100°CX 2min J— 650°C 600°C 247 A- 2.2
17 1050°C 11 1050°C X 2min 850°C 725°C 215 B 2.2
18 1230°C m 1230°CX 5min [ 1000°CX 10min 850°C 765°C 192 B 3.5
19 1100°C 11} 1100°C X 5min | 1100°C X 10min 850°C 700°C 201 A 2.0
20 1200°C 1 —_ ‘ Note
21 1200°C 11 1200°CX 2min JR—
22 1200°C i} 1200°C X 2min | 1200°C X 10min Samples No0.20~25 were used to study the effect of
23 1100°C 1 —_— JR—— inter-pass annealing on the microstructure changes after
24 1100°C 11 1100°C X 2min JE— 3rd pass.
25 1100°C i 1100°CX 2min | 1100°C X 10min
(a)
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Soaking temperature , Ts (°C)

(a) Visual examination
(b) Measurement of mean roughness of center line

Fig. 2. Effects of soaking temperature and inter-
pass annealing conditions on ridging properties of
cold rolled and annealed sheet.

Finishing temperature , Tt (°C)
(a) Visual examination
(b) Measurement of mean roughness of center line
Fig. 3. Effect of finishing temperature of hot
rolling on ridging properties of cold rolled and
annealed sheet.
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Fig. 4. Relationship between finishing tempera-

ture and hardness of center layer of hot rolled
sheet.
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Fig. 5. Relationship between hardness of hot
rolled sheet and ridging properties of cold rolled
and annealled sheet.
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Tr= 715°C
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Te= 700°C
LA: ()
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NO.5

Ts= 1200°C
Ts < 600°C
LA: (1)
HV =250

1Imm

Photo. 1. Effects of hot rolling conditions on
deformed structure presented by optical mi-
crostructures of hot rolled sheets.
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Photo. 2. Effects of hot rolling conditions on
recrystallized structure presented by optical
microstructures of hot rolled annealled sheets.
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Photo. 3. Effects of soaking

il

temperature and inter-pass
annealling on recrystallization
behaviour presented - by mi-
crostructures of 3 pass hot
rolled specimens.
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Ts=1200°C Ts=1100°C

Photo. 4. Efffects of soaking tempera-
ture on formation of deformation band
presented by optical microstructures of
3 pass hot rolled specimens.
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Fig. 6.

Schematic illustration on effects of hot rolling conditions on hot

rolled microstructures of Fe-17% Cr-0.3% Nb stainless steel.
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