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— UCON E B % A 41 25 A R 5k T4 b 86 Kz FB
For et HER  AHH
(1L R LRE&BRRARLE HHNALAE, Ll 200940;2. L EFTHEZERHZARANE, £E 200124)
FRE M4 T %S UCON E 7EPI LA JA B R JVE B, 118 T UCON E F JOGR i B B AR R, 1
AFREE BEULEEEMERNES, 457K, UCON E /KEE A FI7EMKIB X A% A ERE R, vI/EN
WM F, 2LEAETER, WEHKRE N 15% B UCON E /K k5o T AW SRS R HE L
4EEE EEUR B EFRISUR
K7 . UCON E; K FE K] 5 RARER T4
FE5S#EE . TG154. 4 X EkERIRED . B N E S 0254-6051 (2006 ) 09-0087-05
Application of UCON E Polymer Quenchant in Big Die Block Workpieces
BO Xin-tao', ZHOU Shan-shan’
(1. Special Steel Branch, Baoshan Iron &. Steel Co. , Lid. , Shanghai 200940, China
2. Shanghai Lentherya International Trade Co. , Ltd. , Shanghai 200124, China)
Abstract : Cooling rate of several quenchants including UCON™ Quenchant E was tested and analyzed. The UCON E

quenchant technical parameters like medium concentration, temperature and consumption, and environmental factors

were discussed. The results show that the cooling perfarmances of UCON E quenchant in low temperature range is similar

to oil and UCON E can be used to replace quench oils. It is also proven that the water based quenchant with 15% UCON

E is especially effective for quenching die steels and big block structural steel.

Key words; UCON E;polymer quenchant;big die block workpieces

i 50 23k, RA YR EA TR (18 FRZK L K 57))
RETKERRE, BRI &L HBIKER KGR
ZWWBEE, MAHS HEE, RHNEK PVA(RZ
JHEE) B RTZ B /D M AR ) PAG ( polyalkylen glycol
RERC ) NARAKY K FHAEEN, %2
NTENEmEEEL, #BwAREE DOW {275
44 UCON A .UCON HT,UCON E, _H:# UCON E B
il B K B TR K T B TR 400 Tl , BT A AR A T K A
R, R Z A AT EE ., BRI 1995 FEA BB
B 15 % A1 UCON E Rl K RE" | B re 25 M4
TAEES A UCON E & kKBS, BUSR I
AR
1 UCON E A &2 K 7| ¥ 68 # A~

UCON E fMfi/BF PAC KPP HAEE RIS Y,
ARE LM E R IER Y, FE B &7 JEH
FIRBEH ", B—FR TR UM e T,
A S IR K

TR AR BE « SR IR 10535 B RGBT 1k ; 28
1.075 g/em® (20 CH}) ; ToIR 5 A - 11 C 5l

{EER I MEH(1941. 11—) B ILHILHN, BEAFR T
BN, EENF SRR R T % T, CAKIEI 40
BREE 104, BRI 02126032132

157 B #A :2006-04-14

74 C (BFHEEM);pH EX 9.0 ~ 11. 05 K5 5. 1180
SUS(37.8 CHY) s /KIEBITIHER REL:2.50 ~2.55; 43
F£:12000 ~ 14000 “7,

15% UCON E 7K ¥ K3 A7 5145 4k A 11
Frimse AHEHRE,E1EFHET 10% PVP 10% PAM
TR EE VR K] R K BOK B R E R R R, 1
R IVF U E &R E T REENSHEEE, B
1 &% 13%8 15% UCON E 7K E¥% kBB X B HIE
BTk gl 2 18], iR IR X B ¥ A 3 B A3 S pRos I

AL AT AP BB KR RIR X187 i P 4 B
B3R, tHNI 10% PVP(PVP AR ZBMWREmE &
Y1) .\ 10% PAM( RBLRE R R SY)) KEBE AR &R KX

200

2 4 6 8 10 12 14 16 18
R — AH EHEl/s
0 20 120
AHEE/Cs

F1 AEEEAST RS ER L (IVF N E)

Fig.1 The cooling characteristics curves of different quenchants
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F1 FEALHNNMREARRE THANER
Table 1 Cooling rate value of different quenchants at
different temperatures

Y ¥ 1R 5 PR T A X, i R IR X Y % 40 i B B PR

‘z“! [ ! £5 5‘[5 \z‘\“ lg\ﬁ
J

E=Yi: 94 BHIEE/C - 5! L 5 N S EY Ay
T o o o REE]
R e L 5L DRI T %2 908 TR R
700 47.1735  35.4318  101.5269  51.9514  116.8045 BESWE RERFIRXR. AR2 ATLESN, BKE
600 83.1913  91.3218  104.1955  93.7995 112.8906 AERES, HEREXKNLHRETHEHRAEE, XIT
500  62.0857  70.801 95.1651  90.6788  103. 3694 I B‘JI&E—%@ MR E R R BB K INER,
400  41.8007  35.7577  73.4161  64.4477  94.4823 U 7 n
300 19.5576  16.0458  32.8073  33.7257  84.9091 N 15% 30 ~50 T
200 13.2367  9.341  45.7936 UCON E4 ﬁﬂ(}gﬁﬁﬂﬂ%%ﬁﬁﬁﬁ%:ﬁﬁfﬁ$
100 13. 5648 L HA N RILE 2 kg3,
£2 rERE EEN UCON E 7k 2% A 74 5k BRI
Table 2 The influence of concentration, medium temperature on cooling rate of UCON E polymer quenchant
BHEFE/C - s7!
BE/T 12.5% UCON E 15% UCON E 20% UCON E
30 T 40 50 T 30 C 40 C 50 C 30 T 40 C 50 °C
600 143.4 119.8 105.9 121. 8 107.4 97.9 107.6 104.2 88.5
500 117.1 109.9 94.5 106.0 99. 5 85.6 93.9 86. 6 76.3
400 83.5 81.7 75.9 5.9 7.4 70.9 75.2 7.8 61.6
300 4.4 4.4 39.8 38.3 36. 1 33.6 36.3 35.4 32.6
200 13.3 12.9 1.6 10. 4 8.4 7.1 7.3 6.6
o /C 708 712 638 732 713 650 719 706 602
D/ C 57! 161 146 13 155 133 107 140 132 89
BTy Vo TRIABARBR A EERAERRERB RS ANEE
14 S <2l s N
S SRR e LS.
&;Em o RE SR X R Vs 2.2 BERERPXERPTEL LR
R g P20(3Cr2Mo) 718(3Cr2N1MnM0)%ﬂ%’$’H§E¢JE
IU) y a -:. ey H Al
o 6_ Y
€
§ at 28 ~36 HRC) , Fﬁ%%ﬁﬁﬂ RE. mﬁ%l_&l&@ H&iili
€ 2 J& GBI T2 01 7T 1 A 2 R L 5 B R R SR
1 { i
0 10 20 30 AR NUELEHELR B H R~  RE K (BIER B X
T3 R B (Wt %)

JERE 800 mm, B ATE 1600 mm, B KBEK 17t &
ZHEE), MEMMEBEHBEARERSG(EREREEEY

B2 UCON E SrJiok B 5ot KB H 96 7 fhEk

Fig.2 The relation curves of concentration vs

refractive index and viscosity for UCON E quenchant
&3 UCONE TREESITAR KEEXHE
Table 3 The dependence of concentration vs
refractive index and viscosity for UCON E quenchant

I REE (wi% ) 5 10 15 20 25

g 2 3.9 5.9 7.9 9.85
A58 (20 °C)/mm? - s7! 1.93 3.25 5.21 7.91 11.5

TR EBFHHE.(25-5) +(9.85-2) =2.55

2 AEFNA
2.1 &FERAAHBRAHRS
He 7= Y HIME AT AR 135 ~ 140 t KA, I %2
BBHEEE, E KB IOTOEIL 0.2 ~0.4 m/s, %
HIR G E RN 3 I8 58 T H 28 S MO L B 0B

SIMELE, REAO A EEEER/DHEE AL 4 ~
5 HRC) , EAF#% UCON E AN RE AL,

s 1. P20 SRR, R~ 510 mm x 1350 mm x
3000 mm,BE 16 t, HFBAZRT(FERETE, %)
% 0.37 C, 1.85 Cr, 0.35 Mo, 0.86 Mn, 0.29 Si,
0.014 P, 0.008 S, 0.07 Ni,

BEMRZ & 5 860 Tk, 7 46 €. 15%
UCON E /KER AR E13 h,[FF 560 TREIK, K
WA HR () 2R T B8 BE O 30,32 HRC (i =00 ECAE B 3T
RS , BKE 700 mm BEH EARTE 172 BE
] 12 BEH N EHROCERENZE 3 HRC N (BE
J7 181k Al HR-150DT e 3h 3% B A& B T30, 38 3 7 )
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% Fil HBE-3000 77 (X 5% BE 3+ ik, 5 # B A% (KB
BE) o B3 iz P20 SROCHEBRAR T 5% BE 43 i B 2%

Br snmErn
—HEERE

8

@

HWE(HRC)
8
+ ? .

0 8 170 270 400 50

PEREEER/mm
B3 P20 SRS SRAL B 50 A B 2%
Fig.3 Cross section hardness profile of P20 steel big block

scf) 2. 718 Bk, R ~F 660 mm x 1260 mm x
2520 mm, A 16.5 t, FEAZE MO (RESH, %)
%:0.38 C,1.74 Cr,0.94 Ni, 1.39 Mn, 0.32 Mo,
0.30 Si,0.015 P,0.008 S,0.5x10 °H,

’E&f&ﬁﬂ&ﬁé‘a$bﬁ 860 C fin#4, ?EE23 C.15%

Wﬁﬁ&é@%@ﬁfﬁﬂa 35 HRC(’@—EEJU‘EEEEEFHJMJ
WEHRE) , B KE 1200 mm FEE LK 4 F)?/Thﬁ

B‘J@E{EL%4 Tn a (] 2% Al f j— i
Ao
A0
K
8
6 + 2 4 8
o2 an ] 3 8
1260

B4 718 4R KA HRER T 65 BE £ il a2
Fig.4 Location diagram for test points of 718 steel
cross section hardness
F4 NS MAERBEEEE
Table 4 Cross section hardness values of 718 steel big block

MR IHS 1 2 3 4 5 6
1* HRC/HB 35.25/325 34.5/316 35.25/325 34.5/318
2* HRC 34.3 34 33.4 331 33.6 32.7

1 AR BT (HB-2) S5 g KB R {E
2" R B RBEE T (HLA-11A ) A8 6978 IR BB BE (B

2.3 FAMEBRR SCrNiMo HHR AL IR

SCrNiMo ##AHBBE DA 7 R e JT 7 Bl e JE A 3
EIERLEAPERERLE RAEZRELZTFHA
BER EEHANEERS RN N IET  BRgHL
F Ry SCrNiMo HHLHLEE B Ay 38 ~ 48 HRC,

SCrNiMo #RLRH Wb X , B MR EB R, X
HEASBER.OMESA SHENE, “ERRER

Ffn. RHEZKBREE BANZ Y v&Y
By, EE S B HIRE, FE%FH 15% UCON E7J<
RN KRB HBOR B RK B RR D
A EFEGBRRT NS, b 310 mm x
315 mm x2500 mm [ 5CrNiMo A%k B EH 2 t, £
ey (RESHE,%) 5:0.52 C, 0.62 Mo,
0.63 Cr,1.55 Ni,0.21 Mn,0.012 P,0.005 S,0.23 Si,
0.07 Cu,0.01 W,1.2 x10°° H, L4 860 Chndh, &
A 44 CHJ 15% UCON E 7K I 5 K7, 40 70 min,

Wbt REIEE 70 C,5 min FFHFE99 C,HT 420 C
B K FIR, K AR ER A 3% 1 8 5 O 40 HRC, BE &K
BEEXE46.5 HRC, BEBBEHESKRMEEN, &

FEH e R BSR A UCON E ARk, THREREH
fE¥ZE 50 C ETFHARRIFHIAS .
2.4 SEL&HWIARLE

15% UCON E 7K Z£ % k57 F F 42CrMo ,25CrNiMo

SMBARE T AT, R W BB AR, W0

AR B HEREEH (KNFZE WD),
LS ) 25CINiMg 4, b R4 (R B8, %) K.
0.27 r,0.79 Ni,0.23 Mo,0.88 Mn,0.29 Si,
0. 007 P,0.005 S,0.17 Cu,0.01 W,0.01 Ti,0.01 V,
0.01 Sn, EVEMR T WE S, HE 12

&
'_:f_____ﬂ'_::::f_i; %5, %

1900 e &0 ]
5 KEAFHEHE
Fig.5 Sketch of a big shell part

K FEATF 890 € YA 45 CHy 15% UCON E
7J<%‘7¥J<?ﬂJ,¥é>7‘fﬂé—.5 h,%mﬁuﬁ 60 C, £ 630 #
650 °Clal:k , 1 6% B 220 ~234 HB, UL BIFTE R
AR eIk L A S N DACAE S
3 9tk
3.1 XTFARKE . BEZS R

B F UCON E 7K ER A ¥R BE A iR B pi 4
EE AR IR N . TESEPRA = R BIXT
I B B BB SLAT Mt BT AR B . N T
Hilis, —EHRDEGE N —ENRBERERASE
KAKAF, AT IRKERERRX MR E, ATER
BB 20 min WYE LT B, HRERE.REY
PR B, S AR

B WREHR 15% , RIFRE £1% , BP4EH)
FE15% +1% , A7 H R AR BT 0 &, MU
FEAX (HT AR Z A TR 5 e oW, AR 24 R AR
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mgn) P, BE LA AEE 1 ~2 K, RIELhREK
S BN IS K

SRR B ETE 20 °C F IS, @R EHE 30
~50 C (B RENLSIERTF 30 CHIEY) . BEENFRE
FERAEAL , TTA4-TE W PS4 20 6et 18] 75 VE AR L AR 3N, 4
R EAE 30 ~ 40 CHY, T4 /4 X6t E 25 2Kk %
1.3 ~ 1.5 £%; v FRIEELE 40 ~ 50 CHT, TR £t
FARKEM L5 ~1.7 £,
3.2 XTFrRIIREE R R )&

e FHBE KA R HIPE RETE RSN, 5 — EEAK YR
R TR T MR S B B 5 5L

RAWMBEK FEERARES BELGE, WA
S KRZIE . T K B KRB KRNI 38 6 2k
KIGHK, T EA BRI TAEREE, &0 k& #E
B ESER(TAEKE) #4700 2 , MRS R &
5. P TGN A EY R THE XK, B
ALty BLER Y 7 B £ SR SR AR ML 3R 5%, AT LA
o BAAFERE, R 25 MR, DR AR P, Bl
YR KBRSV S 0 2 P RS R e v s AR R R AT RE AR
THARERBIN >200 C) B\, LREFRANHE
KEREGYHBAESIR, 550 iR ZE [ px 3 K.

%5 UCONE ZFAMBRSHMEME(THENXA)
Table 5 The test values of volatile gas in UCON E

quenching tank
e tr # LE
25 mg/m® (Bt EANAE B ARVF R )
BB GB/T 16063¢ /8] 55 < H B i $40% S ]
RS AERES %)
- 200 mg/m® ( BHEIHNALE R BV MR BE)
- GB/T 16045¢ % [8] %5 5, oF H M IR R KK
" SHBEIE )
05 mg/m;(%iggiq:%ig) ﬁ]ﬁ O 022 mg/mS

R  GB/T 16057¢ £ H %5 S+ H B A EHR

~ 3
1 MBTH) 43 Ht M 2% (0.0015 ~0.04 mg/m’)

5 mg/m® (BB AVFIRE)
FALR GB/T 16032 E 0= S F AL AR EE
BREZ B ENETE)

¥J{E 0. 049 mg/m®
(0.035 ~0.06 mg/m*)

T« ¥ TR B R BT AE (W% B8] 2003-03-12)
3.3 XTFHRERNEE

I BFER RS 4 R0 —T AT iR, 2H
RN RRKIEZ — #EHTA, KEEFAFN
WS IEFEIRATE 3 ke i, SEFR B, AR BRR
SRR WE GREFR R, 5 THBR RE
BLEEREX THHBRERREEX ;5.5
RAREMRARA(REHR) FX. BRIERH
FRUE BIFHROL T, KB BUAE fb 4L 22 54 W 4 7

FERTE 1.6 kg K24, R 5 A MR /NR 43
3.4 XFHREUEREE

NEREGREPRETEEH, N EREESE
A, AR R P e B AR IR — AR E
AR —HERETRAYASHER 44 FEK/)D
KSR, B—hEREF B EREF R,

HATREYHE T YIRS HE A1 (40 %
EYE) BRI ST A4 FRHE LS, BME R Y & AR
TR (M) AR 2 A LB = Bk, — Mk
UL, PAG KR AWHER B L, A E MM E &
B, EREXTHRROGAERLAERE, B ¥
HPEEE:

(1) FEBFICEE K T, 57 oF B kR i A i 47
B U REENEREAERK;

(2) Py AR 3ETE < B B4R AN U0 I E
AR T W A R ATE AR

(3) EEEREYBENRHERE LEKME
ni , EASERITE R, LARE B N B R RIEAI X,

(4) RIFEKBE—EW pH B, ER T8, HHEE
R —BERAAOHEERER, FWABEY
BRI (KR PR REEB RS, N RRE) ;

(5) ®ETF CO.CO,RBEENMRPHBERER
i, REHr FRHEREH R R K W, HESWBEAL
HHREN R B EEKD | R,
4 HiE

UCON E /KE R K FIZES 18 W E A IR E B
BAEE T, 6E H TR T, T LA T4
WRMET MR K, R—FE AT Z 0834
UCON E /K& % kI gER B H B 1EH. UCON E /K
TR EEDT, AP RFE RS, BHRIE N

KHBEAE =R Ko

S E LK.
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UCON A BIKBMHEENNTRERRES G BEEEN RN
KEX BFEEH(EET LA FEBAAIMRARAE, L 201822)
RE Rl R R A 2 0 IR R TE RN VR K TR 3, R UCON A BUK I 3R 5 W14 KA T
S5RKH, UCON A BUVE KA FRAERE S8 HIBTAEARF= A ML 0K, 38 A LUE 3 x4 Bk i R B, FRIE T K v B TE
o ¥ B P R T ke BB (R VR B B P LA AR 1 YR B B, S I S R R VB K AT TR TE 200 ~ 300 CIE I N & 20
HE., EHREESASELRREABEARERMBIT, UCON A BRI MR KA BB R IG S0
SRRV VR 2K ¥ R A 7 3 PR B B/ , AT FE R K TP 3R EE Bl 0 E 1% LAY o
XERREMRR M KEEREY ;s B KA B B K
hESEES . TGI54.4  CEHRIREG:B L E4E :0254-6051(2006)09-0091-04
Application of UCON A Water-Soluble Quenchant in Induction Quenching of

Powder Metallurgy Steel Parts
ZHU Hui-wen, CHEN Zhi-jun
(Jiading General Machinery Co. , Lid. , Shanghai Polytechnic University, Shanghai 201822, China)
Abstract ;In order to reduce the crack during induction quenching of powder metallurgy steel sprockets of car, UCON A
water-soluble polymer was used as quenchant. The results show that UCON A PAG quenchant not only removes the scum
during spraying cooling, but also ensures very high cooling rate at the temperature range in which the over-cooling aus-
tenite’s stability is the lowest, and decreases remarkably the cooling rate in the region of 200 ~300 °C through adjusting
the quenchant concentration. On condition that the sprocket’s hardness and effective hardening case depth meets the

technical requirements, UCON A quenchant can minimize the PM sprocket’s induction quenching stress, and hence con-

trol the quenching crack rate within 1%.

Key words ; powder metallurgy steel parts ; water-soluble polymer;quenchant ;induction quenching
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