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Application of Intercooled Continous Carburizing Furnace

JIN Rong-zhi

(Harbin Huilong Truck Gearbox and Drive — Axle Co. ,Ltd. ,Harbin Heilongjiang 150088, China)

Abstract: Carburizing, slowcooling, reheating and quenching are actualized by an intercooled continous
carbuizing furnace,so as to refine the grain size and microstructure of material and improve microstructure

of pretreated parts, and these processes can increase the mechanical properties of parts and the productivity

of heat treatment.
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Fig. 1 Schematic drawing of an intercooled
continous carburizing furnace
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Table 1 Intercooled continous carburizing fumace of single track
—K ZK =X WnmKx Fmk
MB m om wm orm T K OB
PRRAs 4 3 6 3 1-6 (4)~6 0~(3)

I, BN SRR B w X g riE .
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Table 2 Intercooled continous carburizing fumace of double track
—K K =ZK \mOR AR ##%

XB g B BB TR T (N RH) Fingk
PREAR 3x2 3x2 5x2 S5x2 3x2 5x2 5x2

1.2 P (RHFRE)

g — BB A 99. 5% i) N, SR E SN
KEAHHPY T, RAZINGHAEN PR E
— R AR, — AR R I SRS, &
BATBRE R SR A TN, 7T AR R
B LGRS PP B E B A TE AN B AT B
K338 N, BIEPYg— Rk 4 ~ 10 AR, R WY LA
FOHE, BFBR. BN SEMREATY,., X7
BHEE SHRABH AL, RITBREREER
WATY, IEN—ELBHEERBRY A,
i T B i RARE TR R

BIT494n 20MnVB .20Mn2TiB . 18CrMnB % i1 TR &
FlSRLE THRIA ) ,20Cr 20CrMnMo 25446k i T8¢
HE TV EMHSRKRNTE, EMNSMRKn
FEBETRERASHSHAERK, SBEBRERK
BEERXANGRAHASZEKR, (XX —REEA
—s YRS I R R R B By Y RA
B B REMAE X TE (B BRI BB A
ITER=ZBRBREKTE) #7847, B gk
TX—RE. BMEEERNRE ERE R X
YL E BRI ST LB BN
2.1 20MnVBH {485

23 MEAFERE RRAPEIHB R #1T
EFERBR I ZSE, PR PEA 99.5%2 8 N, %
T, IR N“EQ - 153" BB KEBHED
W%, BB 20MnVBH,, 7= S E R &M ki 1
~5 8 BRERERKEL~5 K, BHBEXEK
WALEGE R 1.50 ~1.90 mm; RE 5.0 7K 5
K 58 ~63 HRC 5 30 ~45 HRC, ® %% QC/
T262—1999(REB R SHERIFHEIIT. K
RERRE4,

#3 20MaVBH T ¥ 3%
Table 3 Process parameters of 20MnVBH steel

—-K —ZK =K mR HK H%

RS R (B RS S#Tiite. 8t TZR )
FE—J 3 350 ~ 600 °C, HIdh e — Rty B 3040 5 & it BEiE B YE T# (N BH) Pt Bk

. ° v N HE/C 910 930 930 930 910 550 860 180
P TRE R W C,(%) — 1.05 1.15 1.00 0.85 — 0.8 —
1.3 HEimiavwr BAB/HE 3x2 3x2 5x2 Sx2 3x2  S5x2  S5x2 1l
' BB AR min 45

R A — A RSB K B, Bingk
FHPAREZHEMA—RKSEMA_RAR, 8
— PR ERARE, ETHI[KA SR, IH 55
BREEHES, T STmEER . MATTH B &K
B ERBENK BRI IZRE—8&HN
830 ~870 C,,
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FRREEEX LZHITH, KR ERB RN R
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Table 4 Test results of 20MnVBH steel

SHALY % A¥E{E  #g/ HRC

WEE By DRk REAKRE B om RE OH

1 1 3 2 1.71 60 33
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2.2 20Cr §489 5 F
(ES IERBI) RSB EHRRI 4
FEEENBR I  EEHBREAY BRE
BEHAREBERH, BEFREEA9.5%2H N,, R
{X BB 30 B 1k T4 R 7= 4 AL, 17 EL 8Bl 3 1
BN, ORERARPALSHLANEE, Bmiy
PEKBEBER 860 C, 3 HAE/MHEA 4 m* BN,
WA 1 L BEE, THAFN#S ARIER 9 min 7
BEATEEK . ALFET= 5 AL 6105Q 75 24, MHB
KX 20Cr, P=RERFMIBRAD 1 ~3 &, BERAK,
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0.5~1.1 mm 5=0.4 mm; SRR EH 5L FHEED
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Table 5 Carburizing process of 20Cr steel

—K ZR =ZK @R th¥e
KB umomm oem vm upnm TR
WRE/C 920 930 935 930 500 860
HEg/L-h7! 0.3 1.2 L5 0.5 0 1.0
£5/m®-h! 5 25 25 3 5 4
®E/L-h' 0 2.0 0.3 0 0
B#HC (%) — 1.0 1.2 1.1 — —
R A/ min 30
#6 0CrRRRER
Table 6 Test results of 20Cr steel
SHALY K BHRERE/ mm
i By SRk Ei] Pl
19 PRBGEH 1~2 2~4  0.74~0.80 0.40~0.80

£7 0CREBRIL
Table 7 Carburizing process of parts made of 20Cr steel

KB —K =K =K WmX % Ok Bk
gk EHE OBHR TR OEWRY) K —K
HE/ 890 900 930 900 350 870 860
BRY/ ml - mn! 20 30 35 35 — 0 —
W/ m Rt 0 0.1 04 O 0 0.1 ©
BEC(%) — 1.05 1.20 1.00 — - 0.8
BAR & 4 3 6 3 1 4 3
#RE I/ min 30

()T AREERELRDILE ] RAPLE
HBBRP A =M NBRIE, =R 8k 20Cr, 7=
MERZGEIFAY 1 ~3 R, SRERERKMEL
~4 FBHBEHER 0.6 ~ 1. 1 mm; SMNARE 5L
IREE 4y 5k 58 ~63 HRC 524 ~45 HRC, AR
Fi UBE - 1000 B 2% HHAXNB R HTBK.
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Table 8 Test results of parts made of 20Cr steel

SHAL & E¥BTE R/ HRC
BEE By DA REARE BE/ om BEH OOLOH
1 1 3 2 1.0 60 28
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TRAMBHERER, HRMNEESHRABRESR
IBUB K, KATE T0% HERR 2 T H T ARG
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G o BN C AT A RGE KB BT
SHAN R, BRNSHAS R RP + R F,
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T TR T AR S R SR TR B R R AR AL Y
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Table 9 The comparision of the grain size and bending fatigue strength
for the parts treated by direct quenching and second heating
quenching after carburizing

FHREK RERKER THEFR BRERE

1l
AL PR RPN ES/ um F/ MPa B/ mm
BRSEERK 8.9 17 1100 0.84
BHREBEKREX 9.7 12 1380 0.81
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Table 10 Carbueizing process of 20CrMnTiH steel

IR 2K 3K 4R #%(K Bl #EnHk

5 SR = 1.0~1.3 ; :
RERABHRBEXE B ECETE mm TERE o m w PH B9 (K QK)
Bk ~5 %, GRERERKE L ~5 %5658 BE/C 8§70 900 930 920 550 850 830
EES5OETEEA RN 58 ~ 63 HRC F1 30 ~ 40 W#/% — 0.9 1.00 0.8 —  —  0.85
HRC, MR#k QC/T262—1999 (K EBRersp gy TH/m-mni o 20 0 B 0 0T
BR)FERERT #HBEEENBEE  pamy on 35
GB6394—1986( £ )& V34 SbL B 2 B ) I HEBAT o

#F 11 20CrMnTiH RS R
Table 11 Test results of 20CrMnTiH steel
SHALVE WigE/HRC
PR BRE/RTARPLER(E) By DEHR REREE =E  ON HELERE/mm
1 5 (6) 1 3 3 0 35 1.2
2 4(5) 1 4 3 60 36 1.1
3 4(5) 1 3 3 61 35 1.2
4 5(6) 1 3 2 60 36 1.3
5 3 (5) 1 4 4 59 34 1.1
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WBHARBE THE,

4 BATHHA
ERNBHHERAEFERE R EBSHEER
TP EEE T, KEHERIEG R EFH NiiMo
Ae BRI RNIER, DL Ni ZEEMHALRE
TEERAEPHENFA HENERERERLTY
#, \TIR B R R RN . BRTRIERM
¥ & 20CrNiMo,20CrNi, Mo 20CrNi3 25, KR & Ni
RN ETBRE KN , EERXEHTRAK

FREl, RERKRASESEEZ ABRYES
HAREHALH, RABKE KR EATET
BB BREHSPHRERRASE,
4.1 20CrNi2Mo 8895 A8

K12 5% 13 45AFERE RAPE RS
B 4 38 20CrNi,Mo & #£ (160 mm x 50 mm x 16

mm) TEEESH SREER"

#12 20CNiL, Mo | TZB¥
Table 12 Process parameters of 20CrNi, Mo steel

IX 2K 3K 4K SK ¥ Hin

MAKE m mp B TR M OuRE) A X
BE/ € 900 930 930 930 920 550 850 190
B (%) — 1.00 1.25 1.20 1.00 0.90 0.8 —
HAEB/ & 3x2 3x2 5x2 5x2 2x2+1 5x2 5x2 11
#e A B/ min 45

# 13 20CrNi, Mo R BEER
Table 13 Test results of 20CrNi, Mo steel

SN/ R b E SHAK/ R

R /HRC

P RE/N - nm 2

- 5 Bih DRE RERRE RE o NERRERE/mm T =
7~9 9 1 2 1~2 53~54 A4S 1.90 560 800
W 13 BH,20CNi,Mo A28 H T8 RETHMESRE 30%,

JETEF X 99.5% N, S#HT% A, R E 550 T/
FRREAT W, SRR G L)S , T 3RB E A
MRRBERMBRAR, BREH T~ RERE9
%, S SFRE H 560 N/mm’ 325 % 800 N/mm’,

4.2 20CrNiMoH.20CrNi3 40447 Fi
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20CINiMoH . 20CtNi3 , =R RER HBib 1 ~5
K, GERAREBRERE L ~5 ;BB XEREL
BREN 1.70 ~2. 10 mm; R 5.0 E 05 R
58 ~63 HRC 4 35 ~45 HRC, Ki$ QC/T262 -
1999 KEB BRI B L) IREIIT. BBRER
RE15,

#14 314 20C:NiMoH 20CiNi3 BH T L
Table 14 Carburizing process of 20CrNiMoH ,20CrNi3 steel

X K =xX WX Bk iR
TERR o me BB H EAE) —K K
HE/ C 880 900 920 910 460 850 840
¥ % — 0.80 0.95 0.80 —_ —  0.80

HE/ ml - min~! 20 30 30 40 0 30 —

R/ m® - h! 0 10 6 0 0 0~3 —

PR & 4 3 6 3 1 4 3

¥ 1/ min 60

it TAREC A I BRAL Y%t 2 b 35 Y RE A A F
MERY, TUEHESHEFRERR
20% 11,

16 ARER RARRERP LR
BBt BRRERHEIEEERRLEETE,
Bk 20CMnTiH, 7= SRR ERBAEY 1 ~5
K, ORERERRKEL ~5 R, BHREXEREL
EWER 1.70 ~2. 10 mm; R 5.0 5EE 554
58 ~ 63 HRC 5 30 ~ 45HRC, R QC/T262 -
1999( KEB R REMREIFERIT, KRR
REV, B2 HEMHALRR,
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Table 16 Carburizing process of parts made of 20CrMnTiH steel
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Table 15 Test results of 20CrNiMoH ,20CINi3 steel

o SHAL/ % HWE/HRC FHEAR
kY DSR4 RERAKE BZE OF FE/mm
20CtNiMoH 1 2 3 60 40 1.80

20CrNi3 1 3 3 59 37 1.71

—K ZRK =K \mX $%0k Bk
TZIH o B BR FE ERY) K K
HEE/ C 800 910 930 910 500 860 850
BE(%) — 1.20 1..10 1.00 — — 0.9
AR/ mlemn~' 20 30 30 40 0 30 —
i/ m®ht 0 12 8 0 0 0~3 —
PFAass & 4 3 6 3 1 4 3
A PR/ min 60

B TR 20CiNi3 MR B TR S BB,
BEERBICHE, HRALRITIKRA N3 ~4 Ko &
& 15 B, THER F R BB BIRE, EORR
STHAFRE, B EFRIGEKRELTRH, B
FEAFIIRA AT I # S P K, SRR ISR A 415331
HRRALY | DR SRR R AR 3 R, 5. HE

HERR, X F Cr - Ni Cr - Ni - Mo % Ni 8, JUHAR -

4 Ni 38 (4RI 20CeN3 0%, e b BT it b
MEABEYNBE . BEAREEBEREHERF
B RS RNSHEAS SBRERE.

5 HEAHEMER
5.1 3R LA S YA B ALR 05 HE R . 5 i %
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& B35 570 /NBRLR IR Y, B H BB HR
BRKK, ZWINAEKLLBHRERREERE KT
it BB RRYF , B AR KA T B R E AR
TR B B A B, FF ALY BUBTRLIR 3959 43

%17 20CrMnTiH HEKBE R
Table 17 Test results of parts made of 20CtMnTiH steel

LHES/G WH/HRC  HAEEL

o Y DRE RERKE RE 08 BHRE/m
1 3 2 2 62 30 1.80
2 3 2 2 63 30 1.76
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B BREGE MW — 28, XA TE N P R BRI B %
B TEARRE T HATRE AL ETINHKE
HATRH, HBRBE IR B R IRERF T4
RRRBRALY , 70 BEIN $ P K, R R R
BT AR IR BRAL M 98 B 38 - W AR 0 R TR AR
NBRLARTRALY) , TR K o 12 BN BE BE Aot B P RE AR R
RIZEEHR S ERAA + 4/ MEDRCIR R (b, T 2,
5.2 SR ERERESREEHRE, WTERE
BREZEEATLE

X FE N, B R LE IR A E, T8
R BN SEMBEKTE, T U EHRREE S
BHAR, MTEREREEZEXTE, BEN—
ELENEEXBBSHE,
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Table 18 Parameters of direct quenching process after carburizing

KBt i D HB®%  NER  VEER  piap,  WEmE WEK
BE/T 880 910 920 910 900 880 840 180
WS/ m® - h! 4.0 11.5 6.0 6.5 9.0 3.5
¥t 3x2 3x2 5x2 5x2 2x2+1 5x2 5x2 11
®HC, (%) (Yx0.35) 1.15 1.00 0.90 0.85 0.80
HEHE 3/ min 30
VK W/ C 80

W1-5 R, GREREBRKREL~5 R, ERRE
5.0 B R4y 50 58 ~63 HRC 5533 ~48 HRC, #
K% QC/T262—1999( IR EB IR AR L) PrdE
PAT. MR AE 21,

#20 20C:MnTiH R EERXTLY
Table 20 Direct quenching process of 20CrMnTiH steel gears after carburized

—X K =K HmERX #ZX  Hwm#k

X B

g EE B®R VH —KX ZK

HEE/C 880 910 920 900 900 860 850

RS/ mlemn~' 35 40 40 40 35 — 35

BMZE/ ml-mn0 4 12 0 0 — 0~2

B#HC(%) o0 1.0 110 1.0 09 — 0.9
K A/ min 35

#21 20C:MoTiH R BHRE HERXQRER
Table 21 The test results of 20CrMnTiH steel gears
treated by direct quenching after carburizing

B2 RSB AHS 106 A SRR IR Ty
Fig. 2 Microstructure of the parts treated by intercooled By SEK - REREK YR /mm m
continous carburizing furace 2 2 2 1.51 60 33
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Table 19 Test results of direct quenching after carburizing ﬂﬂmﬂﬂ( , E‘Tuﬁﬂm#ﬂm Eﬁaﬂ&ﬂiﬁéﬁgp\ ’ #%
SHAL G wEeR  LWE EADRHES R 57 SR A B pp i R AR L EEARR ST HERE
BAY LEAE BREAKE HHE/om HEE/HRC Rt B g
1-2 4 3 2.00 36 = HERBo

2)RASPA BRI FTBR B M s
B 2 18 o, R PR DB Ry B (IR o, ks Ko AN OUFT BLE 20MnVB,, 20MnTi2B,, 18CrMnB J
BRERREEEATE, 20CrMnMo 20Cr 88 @R T H#T AR BB BRE
()T 20 HREERELHET RATL R HEBRE A BARLETE,  BEREHEAP=HCE, BIER
PHTER ERE5EMAEATE, £EERN A, MEERTUETHREBEBNS LB/ &
“FRHC R CAL4 RIBRIIRERHFEES THESE  REMBHMAL,
WS, 408k 20CrMeTiH, =S EARER A B KB G)XAPREERBRIPHITBR BRAE
KESEABEHEE 1.2 ~1.6 mm; EHALNBHRAE  MEAEK,TUETLHEAR NG EARABINE.
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Table 5 Mechanical properties of the sample

PR/ MPa JERGREE/MPa EMHHR(%) Ax/]
LR 700 580 2.5 45.53.56
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