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Production Practice of Steel 18CrNi3MoA Forge
Round Bar for Depth Drill Bit
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Abstract According to depth drill bit steel 18CrNi3MoA's technical requirements and steel properties, three heats
steel 18CrNi3MoA round bars are produced by process of 40 t EAF (end { C] =0.05% ,( P] <0. 003% ;tapping tempera-
ture=1 630 °C)-LF fining (refining slag basicity 3.0 ~4.5)-VD (<70 Pa, =25 min)-argon shield 1. 52 t ingot-casting-
ingot homogenization treated at (1250 +10)C for 15 h-forging billet 140 mm at 780 ~810 °C forging to ®110 mm-full
annealing. The chemical constituents satisfied the technical requirements , oxygen content in forgings 12.0 x 107 ~13.5 x
10 ~°, non-metallic inclusions rating<< 1, rating of banded structure is 2, austenitic grain scale is 8. 5,and mechanical proper-
ties test satisfiy the technical requirements.

Material Index Depth Drill Bit, 18CrNi3MoA Steel, Production Practice, Mechanical Properties, Oxygen Content,
Grain Scale
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Table 1 Actual chemical composition and gas content of steel 18CrNi3MoA

i e RSy /% SEE g /10°°
2 C Si Mn P S Cr Ni Mo Cu [0] [N] [H]
1.1 FARKELE 0367 0.25 0.29 0.74 0.006 0.003 1.40 3.70 0.43 0.07 12.0 77.5 1.3
. 2133 0.25 0.26 0.74 0.006 0.003 1.34 3.56 0.35 0.07 13.0 76.0 1.2
Lo kA

1978 0.26 0.29 0.69 0.010 0.004 1.3¢ 3.60 0.33 0.07 13.5 72.0 1.1
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ZRk 026 0.35 0.85 0.005 1.50 3.75 0.5 0.25
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Table 2 LF refining slag ingredient and basicity
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Fig. 1 Heat treatment process of steel 18 CrNi3MoA
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Table 3 Test results of macro-structure of steel
18CrNi3MoA /rating
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0367 0.5 0.5 0 x x x
2133 1.0 0.5 0 x x x
1978 0.5 0.5 0.5 x x X
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Table 6 Test results of nonmetallic inclusion in steel
18CrNi3MoA /rating

e A Ae B Be

2 C Ce D De
0367 0 0 0.5 0 0 0 1.0 0.5
2133 0 0 0.5 0 0 0 1.0 0.5
1978 0 0 0.5 0 0 0 1.0 0.5
oA <1.0 1.0 2.0 2.0 <1.0 =<1.0 «2.0 =2.0
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Table S  Test results of mechanical properties of steel
18CrNi3MoA ®110 mm forged bar

PeE  R,/MPa R,/MPa  A/% Z/%

Agy/]

0367 1485 1187 15 59  110/113/111

2133 1469 1210 14 60  111/119/120

1978 1472 1222 13 58  118/114/114
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