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Process Practice of the On—-line Solid Solution of Superior
Mirror Surface Plastic Mold Steel P80
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Abstract: The study of P80 on-line solid solution process was tested by Gleeble 3800 thermal simulation testing machine,
and the results showed that the open cooling temperature ranged from 870 “C to 930 “C, the lower the temperature, and the
higher the hardness, the higher the variance and the lower the hardness fluctuation after the on-line solid solution and ag-
ing. Under the premise of ensuring that obtaining single-phase structure and uniform hardness, the process parameters
such as open cooling temperature and cooling speed were determined: the open cooling temperature was 860 - 880 C,
cooling speed was 10 ‘C/s, and the re-reddening temperature not greater than 400 ‘C. Applying the above process param-
eters to P80 production practice, the results showed that the on-line solid solution P80 steel plate after 520 “C / 3 hours of
aging treatment, the microstructure was transformed from bainite and martensitic to granular bainite and lath bainite , hard-
ness was 40. 1 HRC, which could meet the technical requirements, and could replace the off-line solid solution process.
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Fig. 1 The cutting position of the sample on the billet
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Fig. 2 Schematic diagram of the on—-line solid solution testing
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K3 TFAIRZ 930 "CH B 520 °C 3 h 2805 (9 PBOFNLZL : (a)1 “C/s; (b)5 Cls; ()10 “Cls; (d)20 Cls
Fig. 3 Microstructure of P80 steel after 3 h aging at 520 °C by open cooling temperature at 930 °C: (a)1 ‘C/s; (b)5 °C/s; (¢)10 °Cls;
(d)20 “C/s

K4 TR 900 “CF B 520 °C 3 h 2805 9 PBOFNLHZL : (a)1 C/s; (b)5 “Cls; ()10 “Cls; (d)20 Cls
Fig. 4 Microstructure of P80 steel after 3 h aging at 520 °C by open cooling temperature at 900 ‘C: (a)1 ‘C/s; (b)5 °C/s; ()10 “Cls;
(d)20 °C/s

(a) () () (d)
20 pm 20 pm 20 pm 20 pm

Fl5 R IR 870 C RIS 520 °C 3 h USRI PROFIZHZ : (a)1 “Cls; (b)5 “Cls; ()10 “Cls; (d)20 Cls
Fig. 5 Microstructure of P80 steel after 3 h aging at 520 °C by open cooling temperature at 870 ‘C: (a)1 ‘C/s;(bh)5 ‘C/s; (c) 10 C/s;
(d)20 °C/s
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hardness after 520 °C aging of P80 steel
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Fig. 6 Hardness of P80 under deference open cooling tempera-

ture and cooling speed
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Table 3 Hardness of P80 steel plate under different condi-
tions (HRC)
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Fig. 7 Microstructure of DQ condition P80 plate full thickness by cooling speed 10 ‘C/s: (a)upper surface , (b) 1/4,(¢)1/2,(d)3/4

(e)lower surface
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Fig. 8 Microstructure of P80 plate full thickness aging at 520 °C: (a)upper surface . (b) 1/4.(c)1/2.(d)3/4 . (e)lower surface
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Table 4 EDS analysis the component content at different

positions of the P80 steel %
A= Ni Al Cu Mn Fe
15 2.81 1.13 7.20 2.86 82.83
25 3.03 1.47 7.85 2.62 81.00
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Fig. 9 SEM microstructure of P80 steel after on—line solid solution and aging: (a)surface; (h)1/4;(¢)1/2
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Fig. 10 EDS analysis of the precipitates from different positions of P80 steel
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