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Water-Soluble Graphite-Free Type Hot Forging Lubricants

Nobuhiro Tkeda

Synopsis

Graphite type hot forging lubricants have been commonly used in actual job sites even now. Because graphite type hot forging
lubricants provide good anti-seizure performance thanks to the excellent heat-resistance performance. However, in recent
years, it is required to be aware of the advantages of graphite-free type lubricants due to the environmental issues which contain
an improvement of work environment and reduction of quantities of waste liquid, in addition to reduction of used amount of
products.

The main components of water-soluble graphite-free type hot forging lubricants are water-soluble polymer and carboxylate,
likely to have a great effect on reduction of waste liquid amount owing to the superior performance of oil water separation. But
when an application is altered from graphite type lubricants to graphite-free type lubricants, the caution is needed if there is an
occurrence of probles such as shortening die life and forming defects. The countermeasure for aforementioned problems is to
understand well the characteristics of graphite-free type lubricants.

This study highlights the features of graphite-free hot forging lubricants and appropriate usage of them.
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Fig. 1. Film formation cycle and required properties of

water-based lubricants.
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Fig. 2. Crystal structure of graphite.

@ #EHEMELTD
KBERRRERFOR =

KR RBEAORSE LT, BTFOL) Zss

BT LS.

OfETE DB

VEEBIG DR R DA T 2 LN,
QMBI X %M T 7V D%5

BRMOBERESRLM L EDO N T TIVDNEET 5.
QMEBRMEH L7256, BEWISKEIZFHE

ARG EEEDSE C, W5, AT v, ZomEY %

B EAATZBEEMFRRIZBEL, 2RV

= KT 5.

Fig. 3 137k B RBR O B2 7% 9. g HI A B
CAEEZ AL, L CiRE D Lf&REE L THlir o
DR L B ICBIET 5. HERTIE 90 sec 212
T DT BEDTFERE T Z 5 A%, BERTIL 120 sec 2T
bl OrEHI R S e,

COMERNS S DD L) IERMEH L 726, B
ATIIFEL L7229l 7 &% B9 AUE T I8 ORI HIL R

i > A O RER AR BE EEHR 31

B HHATE20I L, BERR TS DD
X ENTERWAD, WMokl rlEELIHIETHL
£ OB L £ QICBEEL 2T SR, 207
DEGATIIREOREDPFAEL, FIUEV B S
HEb#RTHZ L2k B Y.

Before Os 30 s 60 s 90 s 120 s

Non—graphite

- L= = [ ] 3 Fo=1

Graphite

Al -

Fig. 3. Result of separate oil from lubticant solution.
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Table 1. Example of water-based polymer.

Products

Structure

Poly alkylene glycol
(PAG)

H _(%HCHz’O“CHzCHz‘O}H
- OH n
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H —QHCHz—QHCHz——]—H
~0H 0=C-0-CH

3 N

Carboxy methyl cellulose
Na-salt
(CMC-Na)
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JH<OH D

Poly acrylic acid Na-salt
(PA-Na)

S
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CHs
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CH; 0=C

copolymer Na-salt ¢=0 —n
(PAM-Na) )0
a
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acid Na-salt 0 n
(PSS-Na) §-Q_Na
O
Poly alkylene imine HZN‘ECHZCHZN_:I—ECHchz-NH}H
(PAD H SHZNH "
2 2
3.5
3.0 1 A
; iy
© 25 /
o [ J /]
~ 20
z .1 £ F
RN,
> 0.5 "D/ £
g I ﬁ A
0.0 ~—Cﬁﬁ'o-‘o- : : : :
4 7 10 13 16 19 22 25

Concentration / %

Fig. 4. Increase-viscosity of water-based polymer.
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Fig. 5. Heat-resistance of water-based polymer.

(3) KBME D FDIER
KBTI R R TII o LAHES .

SR HMEFRMITIRBE RSO RIRL TEMT 5 2
EHEEE LD, if:lﬁl CHEHOREE RS TH
FEOENI LY, M, AN, mEE I
EWRELEL D2, EoMReROERT L2070
Lo GERT D EPRLETH 5.



6. KEBEMERMREKAME
HEROLER

(1) 54 EFE U = REOTR MY

Fig. 6 IR L ) ICEIBAIA R E =7 I v 7 AR T
L— T L 725 12 &4 L, SfniRoHB OE
BAPOMNFRYIET S, —HICHR S, D
HHKEEAERE, WU CHHMED S 2 KIEMERSR
LERWEL72HER, Fig. 7 IR $ &) 1A R iRf;
HWICENRTE Y, R IRE 300 C UL ETIZES
R AREN AT EEZ R L7

F 7oA L 72O B % FR 5 720, AR
1855 O 3 R E % BORFRIC X D lsE L7 (Fig. 8). €0
HERAGRIT 450 CTHEDR» S FHEBDHEE YD, 700 T
THI 40 % FEFEDOFRIE BT 255 AE L7z, of L CHEERRIZ
300 THETH 80 % BEEIZHET 225, ZORIRED
FHRLTHIBEAEEELEZ . ZHUTABROEHS
TdH AR AT 450 THIETHIE LIGH 5 D1Zxi L, B
SRRIIIRANC G BHI RN A v & — DSk L 721k, &
FEEITEHRTOAMETRAT A LIEDLEEZD
N5, ZOREDSBEIRROREN L RER IR
Kiofezl), o2 LD EMRAOENIENE - BRI
FEHTL-HEZEZ LN,

Q) EE (REEX) &HEHE

PRI T CRER IS A TEBEZ R T8, EBRIC
(W - BERI S RI R CHRERIIS D T EN L. £
O—N% Fig. 9 IR Y v FEEMREROME B 5 E 8
5. Fig.9) D7 T 7IXHERIEDOE 2 %K) 3 usm il
REL, EMRAZL Sz OB IE L
HRTH L, AERITERBRITHNECEBREE R L
72. Fig. 9(b) D 7 T 7 IEMER 75% \ZZEL, #HIF
FIROE S 22887 & EOBEREEIELZLD
Thb. HERITERRIHAR 2 ORI S % iR
FiUE, BEREFFEOBREREEHL L TE .
COZELIFFig. 7T TRLZE DI, EREFIREEE G O
BB P ERITRBROK 12 THDH 2 & LB
LTWwaEEZLNE.

B 0 > A1 D FE EL SR B 80 e 31

Thermocouple

Sample

Spray time:0.5 sec

Spray volume: 200 ml/min
Spray pressure:0.5 MPa
Concentration:20 %

Fig. 6. Spray system for adhesion test.
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Fig. 16. System of reappearance on used lubricant

solution.
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