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Quality and Economic Gain of Carburizng with Purified Natural Gas instead of propylene

MA Xue-wenl' , L1 Xiao—peng”®’, L1 zhi-yi*°®

( 1. Zhuzhou Gear Co., Ltd., Zhuzhou 412000, Hunan ; 2 . Chongging Yiyang Electromechanical Equipment

co., Itd Chongqing 400042; 3 . Chongqing Changjiang Commercial Furnace Co., Chongqing 401329)

Abstract : Propane gas has been successfully replaced by purified natural gas for carburizing in Zhuzhou

Gear Co . , Ltd . The results obtained from this indicate that equipment reformation and process debuging
in the replacement of feed gas for carburizing are easy to perform , and that production capability and
product quality after the replacement are enhanced and production cost 15 obviously decreased . The
application of purified town natural gas to heat treatment will have a vast vistas
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composition of endothermic atmospheres produced by different feed gases (W%)™
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Table 2 Propane gas consumptions for different furnaces
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Fig.1 Operating flow chart of desulphorizing by using two step process
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Table 3 Composition of unpurified natural gas in the City of ZhuZhou (W%)
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Table 5 Flow ratios of natural gas to propane gas

under different conditions
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Table 6 Operating parameters of endothermic gas
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Table 7 Composition of endothermic gas (¥ %)
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Table 8 Process parameters of carburizing
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Table 9 Carbon concentrations by using square terraced specimens at 9 pocket (wt%)
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Table 10 Carbon concentrations measured by using tooth shape specimens at 9 points in pocket (wt%)
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Table 11 Partial cementite quenching surface layer non—martensite organization metallography examination result

FHE}

B

8k

FELERE Cum) ?




fifife
WA Wi % 7E
R
bikEs] Aichelin 154k, POk 5T 40
K 2 22CrMo 1.6 <5.0
Ly NS KR A RIS VK (L)
K3 B 0.90 12.5 13.0
BN Cr/0. 35-0. 65;
20CrNiMo Ipsen EZYp ik C,H, EE N,
i 30 Ni/0. 35-0. 75
& 4 e 1.1 13
(g 275)
K
MARQUENCH o s
K& Kk
&5 | 20CrMnTi EkalEjiR 875 434K 1. 40 17.5 A
—iR RIS
VR 23um

#: D). IREM;2) 100X ;3) L RAAHLSE, REIE - AHERS

a) i1 100X (FELER<5um) b) i 100X (FELEIR 40 um)
E2 HEARFESEME R BEHER 1. 60mn)

Graph 2 Zhutooth company non-markin picture (The hardened level is 1.60mm)




a) T 100X (FELJEPE 12.5um) b) KR 100X (JELZIE 13.0um)

3 ERERERIED SR (ELEH 0. 90mm)

Graph 3 Chongqing Wnagchen the gear non-mark in picture prosperously (The hardened level is 0.90mm)

a) i 100X (JELER 13um) b) i 100X (FELER 30 um)

B4 EBERERERIEDSMHBA BELZEA 1. 10m)

Graph 4 Chongqing Wnagchen the gear non-mark in picture prosperously (The hardened level is 1.10mm)

a) AWt AESHLZERIT. 5um) b) Mt (AESHHLUZR23 wm)
Bl5 KERRFURRR ReAF) HTIEDHAR
Graph 5 Changchun FAW has not purified the natural gas (the Rx atmosphere)the tooth festival non—hose to organize
3.4 oD SMASER T <3um, HBEHREEL 3w, AR NUNRETERR
(1) ERIERE A FRH] Ipsen (BB HAAR RN CH, (HPEMXARMBAHIE, &ML 6ng/m’
B A REELRIREE 0. 8mm UL, — AR IRARAN wsh. AROovERD, IES REHLZ RGN, A

FoTL, oW



BLBR K& SR ah ik sh, H52aS%% (1. 27ke/m)
M, 2O 117, Bk 0.72, Wkl 1.9, Hliidz,
GTEERAN, R, RHEEF AL, (AP
] A A LB lons EEik S, BT SHR RAR A,
CE BB EE, & S8 6mg/m' A7, T FBEAR S 5 AT
FERERIBE TE R AT, HAE SRR “RX 7. B R
FAIRT, — TR Ing/m’y KAy (FED -50°C
LI, AR U . FTAH I Bk RS HE, AR
KPheweeee o WARFIRE I weeee o REARN S
MR, HAP R AR BR R, PEEBN, REARRYE
(¥

(2) MWK 2. K3, Bl 4m] W K5 AR S S T
BN B R A T ANATAR SR B MR AR « A e 54l A
I 20 4R LU YA IR 22 A0/ o El TR SR PR,

05
1.0

LS

B 6 77 7% & sk pr fay

Fig.6 Schematic diagram of square terraced specimen
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Table 12 Quality of gears produced by natural gas
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Table 14 Enriching gas consumptions for different fumaces
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Table 15 Comparision of costs of carburizing by using propane gas and natural gas
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