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Process testing on medium frequency
quenching of 963mm ball screw

KONG Lingfei, TONG Wei, AN Jun, ZHANG Yuan
Shanxi Aerospace Qinghua Equipment Co., Ltd., Changzhi 047100, Shanxi, China

Abstract: The lead screw is the key core components of the electric execution system, especially the ball screw
requires the comprehensive mechanical properties of high hardness, high wear resistance and high toughness of the
heart, of which the medium frequency surface quenching has become an important process of product production.
This paper introduces the medium frequency quenching process test of GCr15SiMn and GCrl5 bearing steel ball
screw with an outer diameter of 63mm. Through the analysis of the process and results, the technical characteristics
and technological rules of surface quenching of bearing steel ball screw are understood.
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Wb | WMz | EEREE R R (Lmin) | i/ (mm/min) | &/ (r/min) | BURNV | BZRIA | DhEkw
1 2430 280 160 397 255 101
2 2400 260 160 385 241 63
3 2400 260 160 373 236 88
4 2400 345x2 200 160 324 211 67.2
5 2300 120 160 263 163 43
6 2400 275 160 388 239 92
7 2400 100 200 255 156 39
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a) 35ikkE (WIZL0)

b) 7-15ikkE (SIkikR4R)

E7 &HAR (500x)

F2 GCri5SiMnihR iR %1063mmiB Bk L2 41 b SR A7 2 A it I 45 B

B 4 1 B g /mm
whege | 1 ‘ 2‘ 3 ‘ P ‘ 5‘ 6 ‘ . ‘ 5 ‘&5 ﬁ%ﬁfﬁ éﬁ%%%%&%)
il iEHRC

1 60.0 | 59.3 | 622 | 585 | 614 | 649 | 624 | 459 | — 7.5 >4

2 581 | 59.3 | 60.7 | 60.2 | 586 | 634 | 60.2 | 57.3 | 50.6 75 >4, HZ

3 55.8 | 579 | 562 | 61.4 | 641 | 542 | 482 | — — 55 >4, FZ

4 595 | 59.8 | 576 | 612 | 595 | 524 | 491 | — — 55 >4

5 57.6 | 60.0 | 600 | 605 | 60.7 | 593 | 56.7 | 43 — 6.5 >4

6 547 | 579 | 595 | 57.6 | 60.0 | 576 | 57.4 | 418 | — 6.0 >4
7-1 666 | 672 | 67.2 | 66.1 | 666 | 67.2 | 63.7 | 642 | 61.9 8.5 4
7-2 631 | 629 | 637 | 646 | 651 | 672 | 644 | 602 | 55.8 8.0 4
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I—HfE S (t=10s, AL=65C, 7=9%) 1) WNFR4w 4, £ LESHAMEMEBLT,
2—BEARNI (t=4s, A,=65CT, N=21%) GCr15SiMn#li7& B¢ 63mmiz Bk 22 AT {3k J2 EL G Cri5
AR 5 Tl AR ANP 63mmE Bk AT 10 R IR 21mm,
5 GCri15SiMn#0GCri 54 & $R 3T bk i 58 2) GCri15SiMnélizk4N¢63mmiz ik 22 4T 7wt B
5.1 Kt IR EE LG CriSHR NG S A, ST, MnjCsREE
AR 2 505y B3 G Cr15SiMnFnG Cri54i B PR AN EGE Y, ST RERE m Al AKX Y 1A 2k
%3 GCr15SiMnFNGCri54f A NP63MmRER AT T L IR IE T 2 54
$ii/Hz ThEFH (%) | FilE R/ (mmimin) | &/ (/min) HLEIV HLIEA DhERIKW
2400 40.5 70 200 213 122 26

&4 GCri15SiMnFnGCr154h& Ml 63mmiRER LAY b iX I 45 R

W 2 i P B /mm
HkE 1 ‘ ) ‘ 3 ‘ 4 ‘ 5 ‘ 5 ‘ 55 ‘ 5 ﬂﬁﬁﬁfﬁ (ﬁ*ﬁéﬁéﬂ/g(f&ﬁ&ﬁ:)
fifi fFHRC

GCr15SiMn 61.1 63.7 62.4 59.5 — 61.0 53.5 50.4 5~55 3
GCr15—1 (A¥s) 62.0 60.0 61.2 61.2 56.5 54.6 — — 4~45 3~4
GCr15—2 (¥ja]) 63.4 63.1 61.9 61.4 — 55.5 — — 4~45 3~4
GCr15—-3 (Aus) 63.6 61.4 61.8 57.9 — — — — ~4 2
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