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Effect of Stress-Relieving Annealing Treatment on Mechanical
Properties of 0. 12 mm Cold-Rolled Strip of Stainless Steel 301

Qin Hongxia
( Beijing Airport Advanced Materials Industrial Base, AT&M, Beijing 101318)

Abstract A test for the effect of stress-relieving annealing with unit stress 20 MPa and annealing speed 8.0 ~ 15.0
m/min at 250 ~400 °C on mechanical properties of 0. 12 mm strip cold-rolled from 1.2 mm hot-rolled plate of stainless
steel SUS301 (/% . 0. 13C, 0.35Si, 1.63Mn, 0.033P, 0.002S, 16. 54Cr, 6.27Ni, 0.051N) has been carried out by
continuous stress-relieving annealing furnace. Results show that before stress-relieving treatment the HV value, tensile,
yield strength and elongation of 0. 12 mm cold-rolled strip of steel 301 are respectively 498,1 623 MPa, 1498 MPa and
6.9% ; with raising annealing temperature, the strength and hardness of cold-rolled sheet of steel 301 increase while the e-
longation of steel decreases; at definite temperature with increasing annealing rate, the elongation of cold-rolled sheet of
steel increases. As annealing at 400 °C with 8. 0 ~ 12. 5 m/min, owing to formation of martensite phase and dislocation mi-
gration the hardness HV value of cold-rolled sheet is up to =525, and the tensile and yield strength are respectively
1771.7 ~1790.0 MPa and 1 566.7 ~1623.3 MPa.

Material Index Stainless Steel 301, Cold-Rolled Sheet, Stress-Relieving, Annealing, Mechanical Properties
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Table 1 Analysis of test steel 301 /%

C Si Mn p S Cr Ni N
0.13 0.35 1.63 0.033 0.002 16.54 6.27 0.05]
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Table 2 Stress-relieving annealing experimental scheme
250 C 300 400 C

FE T DIV YT ST A YL 3%
(memin') MPa (m-mn”') MPa (m-min”') MPa

8.0 20 8.0 20 8.0 20
12.5 20 12.5 20 12.5 20
15.0 20 15.0 20 15.0 20
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Table 3 Effect of stress-relieving annealing temperature and speed on
HYV hardness value of cold-rolled sheet of steel 301
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Fig. 1 Sampling method

(e¢) of 0.12 m
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Table 4 Effect of stress-relieving annealing temperature and annealing speed on tensile and yield strength and elongation of
0. 12 mm cold-rolled sheet of steel 301

B JCHE/ (m + min ")

BRE/C R 8.0 12.5 15.0
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MPa MPa % MPa MPa % MPa MPa %

400 1 1770 1710 1.5 1 810 1570 2.0 1760 1 560 2.0

2 1790 1750 2.0 1 810 1 580 1.5 1780 1570 2.0

3 1770 1570 0.5 1 800 1 640 0.5 1720 1570 2.0

4 1770 1550 0.5 1 800 1 450 0.5 1730 1570 0.5

5 1770 1570 0.5 1 780 1 610 0.5 1750 1 560 0.5

6 1 760 1 590 2.0 1 740 1 550 1.5 1 750 1520 0.5

EHy 1771.7 1623.3 1.2 1790.0 1566.7 1.1 1748.3 1558.3 1.3

300 1 1710 1 680 3.5 1720 1510 4.0 1710 1500 4.5

2 1720 1 680 1.5 1710 1 510 4.5 1700 1 650 4.5

3 1 660 1580 2.0 1 680 1 550 5.0 1670 1510 5.0

4 1 640 1520 2.0 1710 1 590 2.0 1720 1 550 5.5

5 1730 1 590 0.5 1 680 1 450 1.5 1 660 1590 2.5

6 1 690 1380 0.5 1 680 1 580 2.5 1 690 1620 5.5

-1 1691.7 1571.7 1.7 1696.7 1531.7 3.3 1691.7 1570.0 4.6

250 1 1 700 1580 1.5 1 700 1 620 7.0 1 690 1610 6.5

2 1 670 1 680 5.5 1 680 1 610 7.5 1700 1630 8.0

3 1 660 1550 5.5 1 650 1 540 5.0 1 660 1540 4.5

4 1670 1410 7.0 1 670 1 550 5.0 1670 1510 7.0

5 1610 1550 4.5 1 670 1510 5.0 1 660 1 540 7.5

6 1 650 1520 3.0 1 670 1 470 3.5 1 640 1 500 5.5

-1 1 660.0 1535.0 4.5 1673.3 1 550.0 5.5 1670.0 1555.0 6.5
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