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Application of HSLY environmental friendly quenching medium
in induction quenching of 45 steel crank

Chen Xiyuan, Ma Yuhao, Liu Zhixue
( Chongging H-senic Machinery & Electrical Equipment Company, Chongging 400039, China)
Abstract: In view of the serious corrosion problems to workpiece, quenching device and surrounding mechanical processing equipment
caused by NaCl solutions in high frequency induction heating quenching cooling of the journal surface of 45 steel motorcycle crank, NaCl
solution was replaced by HSLY environment friendly salt aqueous quenchant. The results show that using a certain concentration HSLY
aqueous quenchant can not only meet the technical requirements of the product, but also has a good antirust effect compared with using the

conventional NaCl solutions. At the same time, several main factors affecting the quality of high frequency induction quenching was

discussed, and the characteristics, maintenance and production application of HSLY aqueous quenchant were briefly introduced.
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Table 1 Chemical compositions of the tested
steel (mass fraction, % )

C Si Mn P S Cr Ni Cu

0.43 0.27 0.56 0.017 0.021 0.01 0.007 0.038
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Fig. 1 Diagram of the CG125 motorcycle crank
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Fig.2  Schematic of the cooling and circulating
of the quenching liquid
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Table 2 Physical and chemical properties of
HSLY quenching medium

Tt H 455 PALFE R 967 1
S A AR AR A F
HARTBEBE (1.0% /KW ,20 °C) 1.10 GB/T 1884
pH {H(5.0% /KR ) 9.0 GB/T 9724
JK A AR LRz —
JE TR AP K47 —

3 AL, DRAE VAR A o i Uk v 201 i ) it
RUE T, F1 V., KE,55.0% NaCl /KW % HITERE
LS 5. 0% Na,CO, /KW AN 5. 0% HSLY ¥ KA
J5T, T Na, CO5 7K WA KON 45 A N G318 B ok SR
5 HARIE A R TE R 2
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Table 3 Cooling property and comparison of several
fast quenching liquid

AT R/ v. ./ T / Vioo”
N Iy max max 300
SRR -
% (C-s7h) C (c s
PVA 0.3 196 602
PAG-TI 3.0 205 678 82.0
H kK — 210 625 83.0
Na, CO, 5.0 237 695 83.0
NaCl 5.0 240 691 85.0
3.0 237 642 82.0
5.0 242 693 82.0
HSLY
7.0 245 688 82.0
10. 250 682 79.5
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Fig.3 Cooling characteristics curves of several

fast quenching liquid
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Table 4 Quenching hardness results at crank shaft surface

035 37.5 ~40 mm K JEE PN A AT/ HRC

JRIR L
NG R (T
£ PR EEERERETES W HRC
5e3
1 58 58 57 1.0 26
2 56 57 56 1.0 24
3 57 57 58 1.0 26
4 56 58 57 2.0 25
5 58 59 57 2.0 27
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2.0 2.0 — 3.0
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HoA Bk 55 ~60 24 ~28
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Table 5 Rating results of the microstructure in effective
hardened layer

RIS ASUFE 1%:&&%”/ “HE'Z’E/ h‘%‘ﬂﬂiim‘]‘/
1 I ESTRCTEN 5 9~10 130
2 DEHETANEN 6 10 100
3 RN 5 9~10 130
4 EHIEETRREN 5 9~10 130
5 L ERTEREN 4 8~9 260
AR — 3~7 8~10 —
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Table 6 Depth of the effective hardening layer
and width of the transition zone

K REBEE SIRELS) DS/ WX TEE/ WX TR

=S HRC 43 mm mm Y LL Bl %
1 57 ~58 5 1.40 0.35 25.0
2 56 ~57 6 1.46 0.37 25.3
3 57 ~58 5 1.50 0.40 26.7
4 56 ~58 5 1.52 0.41 27.0
5 57 ~59 4 1.58 0.42 26.6
HAR 1.20 ~
- 55 ~60 3~7 | 80 0.30~0.45  25~30
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Fig.4 Distribution of the temperature, microstructure and hardness

of 45 steel parts in high frequency quenching'*’
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Fig.5 Effect of different original structures on the distribution

of hardened layer after induction hardening’
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R FH N B8 PR R T IS 23 2 A S. 0% HSLY 1 5. 0%
NaCl #9115 min Ji5 5 1S FAT 34 22 9000 1 7% B
RIRE 520 AR 32 50 M4l 75 A e P DB AR T A 25 ~
35 C HFHREAMET 90% By THEas P A FE 4 h J5H
b, TG R Bl F R K e B B 4 T i B o R 9
PR, FUHE R R R KA T &R E T 5
TAERIPIRGL , LAITEIEAR b B2 R B A [ B B 14 4 3 B
BTN PR KA BT B 5 50CR (sl 6) , H =4
SEATIRIR (P TS R PE AN 26 7 Frn . 455530, AT
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Fig. 6 Rust marks of NaCl and HSLY water solution
(a) 5.0% NaCl ; (b) 5.0% HSLY
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Table 7 Rating results of the corrosion of the crank
via HSLY and NaCl water solutions

I WL BOEE /% &
5.0% HSLY 4#5ihEfH4% ~11%
AR 2 Ak
VeI il % e
5.0% NaCl B >25% ,
- = FEGEH >4 A
K il (R ' "

K J'5.0% HSLY VKBV S WU A G|

8 B XOGETICEAE D N A AR -, B IBE 1 h WLEEI%
PFAEIN T (¢118.5 mm x 18. 4 mm ) M E I T HIHF
b BAE BRI A ), 9 55U 5. 0% NaCl K

KRB B 5 AR AR GO FL Ak 8 frs .
8 HI UL, 28 HSLY i B K 4 A By 45 J# 40 it i
KT NaCl KW, ZATCE T RALS, I H T
TN 1 B B J] ik 2 2

F&8 ML HSLY #0 NaCl 7Ki% il i K Y55 B HA
Table 8 The corrosion cycle of the crank by quenched in
HSLY and NaCl water solution

o Hi/  ARE/ AEMTEE TR

< % BRI/ GRS/
5.0% HSLY 38 80.2 170 210
5.0% NaCl 38 80.2 4 7

3 HSLY 3 4R 2k 4k 17 45 AL A K F g
FE &5 MR BR
3.1 HSLY BZAAFHERAES
3011 IR

I ERSYEE KA AR, 16— i 7
PN, HSLY A A Jot 9 die A A 002 68 o ¥ L 1) 728
PERT I FIPERE R WA /), FBGH A2 A i K
BN TERERY R N3 9 BT/ , FR B IO T T 45
D 18 Y T A, AT P RS A VA KV AR RE
DNHERELE 10 ~ 60 “C Bz v B A BT , A7 v R 46
PSR GE (Ve Mt BBy = R IR 35 ) R
PR KGR A A E 2R P Z Y

x9 FREKETS.0%HSLY &Nk 2 A 1ERE
Table 9 Cooling properties of the 5.0%HSLY quenching

liquid in different temperature

Wi/ C Via/ (C = s71) Tha/C Vig/ (C +s71)
10 244 696 82.5
30 242 693 82.0
40 240 689 82.5
60 238 682 82.7
80 187 578 79.5

VEOWIEEARIE : 130 99501995 () s @I 8+ H st ivf {3 @Bk
1k
3.1.2 PRIV B A

Az 7= B i HSLY VA SR AR R FE U 98 B2 31
TEUREE 0 U AT R B R A AT AR 7 S 4
VB AR AR ) S Bl S (i, Lo 3 P e =Xt

W, =1.0xB, +a

2, W, O SEBRIRRL T VA SRR BN i (% ), By
W 20 °C B A% i 58 BE TN 1, o A YR L I 25 20 °C
VR BE MR . AR =1 0L, — R 1 ~2 i
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4) AR AN E R P B IR REBEA T S0 A
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