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(57) Abstract:  This steel rod for a non-tempered machine component has a chemical composition comprising, in mass%, pre -
scribed amounts of C, Si, Mn, Cr, Mo, Ti, Al, B, Nb and V, and has limited P, S, N and O, with the remainder comprising Fe and
impurities; if the content of C, in mass%, is denoted as [C%], the structure includes at least 75 x [C%] + 25 vol% of bainite, with the
remainder comprising at least one of ferrite and pearlite; if the average aspect ratio of a bainite block in a second surface layer sec -
tion of the steel rod is denoted as R1, R1 is at least 1.2; if the average particle size of the bainite block in a third surface layer section
of the steel rod is denoted as Ps; pum, and the average particle size of the bainite block in a third center section of the the steel rod is
denoted as Pcs pm, Pg; satisfies formula (c), and Ps; and P¢s satisty formula (d); the standard deviation of the particle size of the
bainite block in the structure is not more than 8.0 um; and the tensile strength is 800 MPa to 1600 MPa.  (c) Pss <20/R1  (d)
Ps3/Pcs < 0.95
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[°C] [°C/s] [°’C/s] [’cl| [s] [*C] [s] [s] [%]
101 | A [ 910 66 17 460 | 33 550 49 82 28.4
102 | A | 800 38 24 510 | 31 550 48 79 28.4
103 | B | 910 69 15 460 | 28 560 43 71 62.1
104| ¢ [ 910 71 18 450 | 34 550 50 84 62.1
105 | ¢ | 910 69 18 450 | 12 450 15 27 —
106 | D | 910 68 16 460 | 38 540 58 96 52.1
107 | E | 910 71 17 460 | 27 540 41 68 52.1
108 | F | 910 55 18 460 | 28 560 43 71 52.1
109 | G | 910 68 15 450 | 36 550 46 82 62.1
110 | G | 820 52 RS - 62.1
1| a INYFLP - 62.1
112 H [ 910 64 16 390 | 42 390 62 104 62.1
113 | H [ 910 68 15 450 | 15 550 20 35 -
114 | H [ 820 10 B5 - 62.1
115 | H INYFLP - 62.1
116 | 1 [ 910 59 16 390 | 25 420 38 63 62.1
117] J | 910 72 17 390 | 33 420 50 83 52.1
118 [ K | 910 69 19 450 | 29 550 45 74 62.1
119 L | 920 51 15 380 | 41 380 62 103 75.0
120 L | 920 52 15 400 | 25 550 33 58 ~
121 | M [ 920 49 14 380 | 34 | 420 52 86 75.0
122 | N [ 920 47 12 450 | 33 550 50 83 85.9
123 | 0 {920 48 15 380 [ 31 540 47 78 85.9
124 | O | 820 55 fEEE A - 85.9
125 | O INYFLP - 85.9
126 | P [ 920 50 13 [ 380 39 | 390 59 98 75.0
127 { P | 820 16 i8] - 75.0
128 P INYFLP - 15.6
129 | a [ 920 51 11 400 | 32 480 47 79 85.9
130 R | 920 53 12 380 | 34 | 490 50 84 75.0
131 ] s | 920 51 14 380 | 35 480 52 87 75.0
132 T | 920 52 15 380 | 42 390 63 105 75.0
133] U [ 920 51 12 400 | 38 520 58 96 85.9
134 | v [ 920 48 9 400 | 32 530 47 79 85.9
135 | w | 920 53 12 380 | 45 390 68 113 75.0
136 [ x | 920 49 13 400 | 33 560 50 83 85.9
137 Y | 920 51 14 420 | 42 480 58 100 -
138 | z | 920 51 14 420 | 42 480 58 100 -
139 | AA | 920 51 14 420 | 42 480 58 100 -
140 | AB [ 920 51 14 420 | 42 480 58 100 -
141 | AC [ 920 51 14 420 | 42 480 58 100 -
142 0 [ 910 74 18 390 | 33 420 50 83 10.2
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B O | B OMHEE

S BE |INMTFT4Ak BEe | N1+ Jayy

o |fHiE| D4 ()" FHRE REO | FIRBH | H1P0E Pe./P
F TR R E TR EP, | EyEP,,| SV O

[mm] | [&FE%] | [AFE%] [um] | [pm] [¢m] [pm] [-]

101 A 13.0 45 39.3 F.P 145 10.1 12.8 15.3 0.84
102 A 13.0 24 39.3 F.P 15.0 12.3 13.7 15.9 0.86
103| B 13.0 52 39.3 F.P 15.1 9.7 11.8 16.4 0.72
104] C 13.0 55 40.0 F.P 14.0 9.8 12.7 15.1 0.84
105 C 13.0 38 400 F.PM 15.8 154 13.4 17.2 0.78
106{ D 13.0 54 40.8 F.P 13.1 8.2 10.7 14.2 0.75
107| E 13.0 57 41.5 F.P 145 9.4 12.9 154 0.84
108 F 13.0 52 43.8 F.P 13.3 9.6 11.3 13.9 0.81
109 G 13.0 62 49.0 F.P 146 10.3 12.4 15.7 0.79
110 G 13.0 53 49.0 P.F 134 16.7 11.9 14.0 0.85
111 G 13.0 82 49.0 P 213 9.9 225 20.2 111
112 H 13.0 81 51.3 P 16.9 9.1 13.5 18.6 0.73
113 H 13.0 22 51.3 M 17.8 155 15.6 19.9 0.78
114 H 13.0 58 51.3 PF 18.6 153 16.9 20.1 0.84
1151 H 13.0 100 51.3 — 229 13.3 23.8 221 1.08
116 1 13.0 78 49.8 F.P 15.6 8.4 12.9 17.2 0.75
117 J 13.0 77 58.8 F.P 16.2 7.9 13.2 17.9 0.74
118 K 13.0 38 40.8 F.P 15.7 15.5 16.1 18.3 0.88
119 L 16.0 96 41.5 F 13.5 10.3 11.7 14.2 0.82
120| L 16.0 21 415 MP 12.6 11.1 11.3 13.3 0.85
121 M 16.0 79 41.5 P.F 14.2 8.4 12.1 14.9 0.81
122 N 16.0 78 445 P.F 12.6 8.1 11.5 13.2 0.87
123] O 16.0 82 498 P.F 12.9 7.8 11.3 13.8 0.82
124 O 16.0 71 498 P.F 18.2 16.2 16.9 19.1 0.88
125 O 16.0 91 498 F 246 12.9 25.6 239 1.07
126| P 16.0 97 520 F 11.8 8.0 10.5 12.6 0.83
127| P 16.0 70 52.0 F.P 203 159 18.5 20.9 0.89
128| P 16.0 100 52.0 — 18.7 94 191 18.8 1.02
1291 Q 16.0 88 57.3 PF 13.2 9.1 124 13.3 0.93
130] R 16.0 86 595 P,F 12.7 9.9 12.1 13.4 0.90
131] S 16.0 87 61.8 P 13.8 10.2 12.8 144 0.89
1321 T 16.0 100 63.3 — 12.1 7.9 10.6 12.8 0.83
1331 U 16.0 89 69.3 PF 13.1 9.2 12.5 13.6 0.92
134| V 16.0 90 72.3 PF 12.8 95 119 13.1 0.91
135| W 16.0 100 72.3 — 121 9.4 10.9 12.5 0.87
136 X 16.0 54 56.5 P.F 14.1 12.2 13.1 14.9 0.88
1371 Y 16.0 32 33.3 F.P.M 13.9 10.6 12.7 14.5 0.88
138 Z 16.0 18 86.5 PM 14.2 10.5 13.0 14.8 0.88
139| AA| 16.0 65 43.0 F.M 13.7 10.7 12.6 14.5 0.87
140 AB | 16.0 70 66.3 PFM 13.8 10.4 12.5 141 0.89
141| AC| 16.0 91 415 M 14.5 11.8 13.6 15.2 0.89
142 J 9.5 78 58.8 F.P 16.0 8.1 13.1 17.7 0.74
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#HiRo HRoEs

s | BE |NTAK B | RfFArJavy

% | D (1) HED [B2RMH 3R] B3RMS | gD LB [,
= TR HERE| FH7R | 20/R1 | FIHIEPs| THRIEP,| > @

RIRERI
[mm] | [%3E%] | [1ETE%] [ m] -] [um] [y m] [um] [-]

101 110 | 45 | 383 | FP | 77 13 15.4 11.7 13.6 0.86
102] 110 | 24 | 393 | FP | 102 12 16.7 13.0 15.3 0.85
103] 80 52 | 393 | FP | 56 17 11.8 9.8 13.6 072
104] 80 55 | 400 | FP | 63 16 12.5 10.2 12.2 0.84
105 - |[HEMIBOMRICIYEREEETELNM o,

106 | 9.0 54 | 408 | FP | 54 15 13.3 10.2 13.9 073
107] 9.0 57 | 415 | FP | 65 14 14.3 10.9 12.6 0.87
108 | 9.0 52 | 438 | FP | 64 15 13.3 9.1 11.3 0.81
109| 80 62 | 490 | FP | 56 18 111 8.6 11.2 0.77
110} 80 53 | 490 | PF | 130 13 15.4 10.5 12.8 0.82
11| 80 82 | 490 | P 5.8 17 11.8 120 10.8 111
12| 80 81 513 | P 5.5 17 118 10.2 13.8 0.74
113 - |[BRENIBORGCIVEEFRETELM o,

14| 80 58 | 513 | PF | 86 18 11.1 115 13.8 0.83
115] 80 100 | 513 | — | 100 13 15.4 174 15.6 112
116 | 8.0 78 | 498 | FP | 44 19 10.5 8.9 11.9 0.75
17] 90 77 | 588 | FP | 54 15 13.3 115 16.1 0.71
118 ] 8.0 38 | 408 | FP | 94 1.7 11.8 119 13.7 0.87
119 | 80 96 | 415 | F 48 22 9.1 8.4 9.9 0.85
120 - |BEMNIBOMNKRICKYEBERNETELN o,

121 80 79 | &15 [ PF | 33 27 7.4 6.8 8.8 0.77
122] 6.0 78 | 445 | PF | 24 3.1 6.5 6.1 76 0.81
123] 6.0 82 | 498 | PF | 28 29 6.9 59 6.6 0.89
124 6.0 71 | 498 [ PF | 83 3.2 6.3 6.4 74 0.84
125| 6.0 o1 | 498 | F 3.8 35 57 59 5.2 113
126 | 8.0 97 | 520 F 4.0 19 10.5 9.2 11.2 0.82
127] 80 70 [ 520 | FP | 82 2.0 10.0 9.9 11.0 0.90
128 | 147 [ 100 [ 520 | — 7.0 13 15.4 13.9 14.0 0.99
129 | 6.0 88 [ 573 | PF | 35 2.6 77 7.1 7.7 0.92
130 | 8.0 86 | 595 | PF | 44 22 9.1 8.3 8.7 0.95
131] 80 87 (618 [ P 42 23 8.7 7.1 8.9 0.87
132 80 100 | 633 | — 45 18 11.1 10.2 12.9 0.79
133 6.0 89 [ 693 | PF | 35 28 7.1 6.4 15 0.85
134] 60 90 | 723 | PF | 32 30 6.7 5.2 6.3 0.83
135 | 80 100 | 723 | — 49 19 105 9.9 11.1 0.89
136 | 6.0 54 | 565 [ PF [ 43 29 6.9 71 8.2 0.87
137 - |[BENIBOHKRICLYEEERETELN T,

138 - |BENIRONRICLYSMEERETELN T,

1381 - |HENIBOHRICKYERBERNETELL, ],

140 - |mEnIEoORgICIYERERETELAM ok,

141] - |[HENTERONRICIYREERETELL o,

142] 90 78 | 588 | FP | 148 | 11 | 182 [ 121 | 163 | 074
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