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Fig.98 Longitudinal section of an as-rolled stainless steel

slab quenched after the third pass x 210

Fig.99 Transverse sections of as-rolled stainless stecl slabs.

(a) Quenched 2 seconds after (b) Air cooled after a 30% at

first pass T1, rehea? at 10&000, 30%

Centre x 600 at T,, 30% at 'I'3 schedule.

Centre x 520.






Fig.100 Longitudinal sections of as-rolled stainless steel
slsbs following a T,, reheat at 1040°% for 20 minutes,

T2, T3 schedule.

(a) Centre x 210 (v) Centre x L80

Fig.101 Structural changes in slabs given a T1, T, schedule

3
and reheated at 1000°C; longitudinal sectibns.

(a) Annealed for 600 sec. (b) Annealed for 600 sec.
Centre x 144 Surface x 144
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Fig.101 contd.

(¢c) Annealed for 1200 secs. (d) Annealed for 1200 secs.

Centre x 144 Surface x 144

(e) Annealed for 2400 secs. (f) Annealed for 2400 secs.
Centre x 144 Surface x 144

(g) Annealed for 19200 secs. (h) Annealed for 19200 secs.
Centre x 144 Surface x 144






Fig.102 1Initial (undeformed head) structures of stainless

steel torsion specimens

(a) Reheated at 800°C (b) Reheated at 1100°C
Longitudinal section Longitudinal section
x 430 x 130
(c) Reheated at 800°C (d) Reheated at 1100°C
Transverse section Transverse section

x 130 x 130
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Fig.102 (contd)

(e) Reheated at 800°C (f) Reheated at 1100°C
Transverse section Transverse section
x 400 x 40O

(g) Reheated at 1480°C prior to
cooling to 900°C and testing

Transverse section x 130.






Fig.103 Thin foil electron microscopy to show effect of

annealing treatments on as-extruded stainless

steel bar.

(a) Annealed at 800°C
x 25,000

(¢) Annealed at 800°C
X 559000

(e) Annealed at 800°C
X 95’000

(b) Annealed at 1400°C
x 25,000

(c) Annealed at 1100°C
X 55’000

(£) Annealed at 1400°C
X 95,000






Fig.104 Thin foil electron microscopy of annealed,

as-extruded stainless steel bar.

(a) Annealed at 800°C

Stacking fault tetrahedron x 104,000

(b) Annealed at 1100°C
Stacking faults x 65,000.
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Fig.105'Progress of recrystallisation in stainless steel slabs
given different rolling schedules agd anneasled at
temperatures between 900°C and 1000°C. :

] ¥ T T

y | |
240F . . I q.

- KEY AS ABOVE

180}

160

[ | 1 1 1

2 4 P
|o‘0 10 ANNEALING TIME slg: ©

Fig.106 Chenge in Vickers hardness during annealing treatmenis,
Arrovws indicate time for 1CY recrystellisation predicted

from Barraclough (1974).
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Fig.107 Changes in through thickness hardness profile of stainless

slabs given a T,,Ty schedule and anncaled at 1000°C. Broken

lines indicate areas outside which hardness measurements
not valid due to proximity of surface.



Fig.108 8Structural and Compositional Changes at surface

of slabs.

(a) Retarded recrystallisation at the surface (L.H. edge)
of a slab given a T1,T3 schedule and annealed for 81900

seconds at 950°C. Mag.x 500.

(b) Corresponding Cr distribution

(c) Corresponding Ni distribution
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Pig.109 Streos-utrain curves for stainless steel derived from
torsion tests. The broken line 1naicates the specimen
heated to 1480°C prior to testing at 900°C. All other
specimens heated directly to test-temperature.
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Fig.110b Correlation of the strain rate at a constant stress
with temperature for stainless stecsl,
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Fig.111 Corrclation of uniaxial flow stresses (derived from torsion tests) with Z.
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of temperature for three rolling reductions. ‘
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. Pig.113 Mean uniaxiasl flow stresses derived from roll load
measurements as a function of mean pass temperature.
All nominally 30% passes.
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Fig.11l4 Comparison of mesn uniaxial flow stresses derived from
rolling and torsion tﬁsts and corrected to a mean uniaxial
strain rate of L sec All nominally 30% passes
carried out on recrystallised stainless steel.
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Fige.115 Meen uniaxial flow stresses (corrected to a mean uniaxial

strain rate of L4 sec™! ) derived from the roll losds for

. the second and third 30% passes as a function of the mean

pass temperature.
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Fig.11Eb Zauivzlent recrystallisation +time

at 1050°C as a function of tinme
follewing the pass for the sane
positions as in Fig.118e.
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Fig.118c Recrystallisation data for use with Fig.118b.

Curve 1: T = 1050°C, £ = 1 sec™!, £= 0.5 (After Barraclough)
Curve 2: Curve 1 corrected to € = O.4119.

Curve 3: Curve 2 corrected for mean strain rate and

temperature for pass (i.e.uniform stored energy).

Curves a to e:Data for positions within slab as in Fig.448s

(1.e. stored energy distribution).
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Fige.125 Computed mean temperature drop as a function of C.
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- Pig.131 The strain gauge arrangement for roll torgue measurement.
R4 to 4: Resistance of strain gauges,

R5 : Bridge balancing resistance.
Ry s+ Series attenuating resistance.
Rp s Parallel resistance.

G : B4100 Galvanometer.




Fig.432 Cross-sections of thermocouples following deformation.

(a) 2 x 30% passes

(b) 3 x 30% passes

Fig.4133 Schematic representation of thermocouple hot junctions
(a) Insulated hot junction
(b) Bonded hot junction

(c) Exposed hot junction
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Fige.136 Flow chart showing access to subroutines.
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