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Abstract
Lubrication and cooling characteristics are the most important factors of elevated temperature forging lubricants.
Usually adopted lubricants in warm forging processes are graphite, synthetic and emulsion lubricants. Most widely and
effectively applied lubricants are graphite lubricants, but these have a lot of problems like tool corrosion and dusty
environment. In this research, boronite lubricant is considered, because it is able to substitute for graphite. Hot ring

compression test, cooling test and mass production test are performed to check the validity of new lubrication pigment.
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Table 1 Lubricants description for ring test

Type Class Application Lubricant

Synthetic| Solution hot forging SF200

Pigment | Soluble | Hot,Warm Forging [FB400, SF300

Emulsion|Oil+Water] Warm Forging Berulit 625
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800TC Heating Lubricant Spray

Tw

Raw material
(SWRCH6A)

Tool heating

at 300C Ring test

Fig. 1 Schematic description for ring test in elevated

temperature
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Fig. 2 Friction coefficients by ring compression test
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Fig. 3 Cooling specimen and boundary conditions
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Fig. 4 Temperature change at point (a), (b), (¢)
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Fig. 5 Temperature change at point (a), (b), (c) by
FB400 lubricants
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Table 2 Material properties of STD61

Air cooling Thermal |Specific heat{ Lubricant
convection |conductivity| capacity temperature
coefficient NsC] | Nmm® ) [
[N/mm-s-C]

0.002 28.6 3.54 25
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Fig. 6 Inverse method algorithm
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(1) Hc : Cooling heat transfer coefficient
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Fig. 7 Cooling heat transfer coefficient by Berulit625
and FB400

He ZelZd dldle 7]1F Berulitf2s & AHE3)
E 2713 54FA 2yEAT
SF200 3} SF300 9 FAAEL 1 FUHAE
Bt AAMNE =3 $2A.29 ¥[ES 13 &2
AgstRq od, x7] 9F AL AFHUGD A
¥ 2 SF200, SF300, Berulit625 ol SF300 ¥ A& 4:1
2 23 37kx] 2do] dste] AAEah
27t 2R S WHE SwgETgel Ao &
EA0 g} A o] AR FTH SF200 I SF300
73 PRI W7

g
e #AY 274 FFHE A
wAgste F3o] AAHUT

Berulité25 ¢+ SF300 ¢ 23 &&Ae AHS&
Berulit625 THe AME-3 S wir} Pt Ze|
29 A& EZo] Berulite25 ¥ AlEFL wro
ZFe Aoz Ygnt =3 x8Y FHE 5
shgler 29 £ EF 30% JE TUEHAth
Fig8 ol ¥at Alg ZAAE el

ujZEA o] Berlit625 BTt ol SF200 3}
SF300 ©] 2 27l 3% &g #Ag US>
2 z2AFo FYdE FAo| gyl WEe &

g Z¥el &8 YAt S8d FAHA 2
mEel Ao guHch

622 /+2 M I B8 X /M 147 M 75, 20052

ARG - %

Operation
Lubricants Forged shape petd
blow
SF200 88 blow
SF300 120 blow
Berulit625 12,000
+ SF300 blow

5 4 E
AT 597 S8A47 7L sle 844
A2 gsld FEUL e HIRE FEA
HE &84 W 3443, NP FE
e 2 2 =€
(D

A7k &84 SF200, EAA &&A FB400, A
REA 24 SF300, olHA A Berulit625
Z o]&3 me ¥ dEAEE T3k SF200,
SF300 & v}& A7} 0.3, FB400 ©] 0.2, Berulit625
= 07 2 VYebgth 2A Berulite2s o wHEASFE
0203 AE AALZ U7 gledl, & 349

& FR7} FAAREQ AEA

4e BAtE Rl A% @

JEE YHoZRE vhE AFE FA8Y

A7 $ret #Y FEEHL AARE LA
7} sde St

() 2BAe) We FY WASHL BA B

A3 $84 Bdo] dPA &84 Bt £

74E4g AAL Aee ¢ F Yok FTLE 9



20dx FEA

Ao H&E AT 84 F4A &A= 045~
0.6 [N/ssmm-C], Berulit625 ¢ 7-$ 0.25~0.45 [N/s:
mm CIAES] dFge] dxgqe HFFe &

A3}

(4) WA {29 SF200, SF300 % #3148
Aol SF300 & &3t delol A A AEE
A5k 251 EFY (solution type) SF200 3} £

(soluble type) SF300 & T3 olde] gl A4t
R A48T FHe FAPgAeol dAA3] HolHg
gelergith. o) @ A (Emulsion) &84 Berulit625 $}
SF300 9 82 ZV|4ElE odd 849
Zgoz Aol fRAHIL, F8Y 57 As
3 Fole AEE gAY Aoz AFH

Azl $sel P FAHL HQ
st

Zog#

[1] M. Knoerr, 1996, Fatigue failure of cold forging
tooling : causes and possible solutions through
fatigue analysis, JIMPT. Vol 46, pp. 57~71.

[2] M. .Liou, H.S. Hasiano, 1989, Prediction of die

wear in high speed hot upset forging, ERC/NSM

_g]

(o]
ki

ok

Report, No.99, pp. 33~39.

[3] J. H. Kang, 1999, A study on a die wear model
considering thermal softening: (I) construction of the
wear model, JMPT, Vol.96, pp. 53~58.

[4] J. H. Kang, 1999, A study on a die wear model
considering thermal softening: (IT) Application of the
suggested wear model, JMPT, Vol. 94, pp. 183~188.

[5] S. Shaljaskow, 2001, Tool lubricating systems in
warm forging, JIMPT, Vol.113, pp. 16~21.

[6] Schey, 1983, Tribology in Metalworking - friction,
lubrication and wear, American society metals.

[7] D. J. Jeong, B. M, Kim, 2001, Effects of surface
treatments and lubricants for warm forging die life,
JMPT, Vol.113, pp. 544~550.

[8] S. Sen, B. Aksakal, 2000, Transient and residual

thermal stresses in quenched cylindrical bodies, Inter.

J. Mech. Sci., Vol.42, pp. 2013~2029.

A&, 44, 2004, FPEEE SCM4A20 %

o Y A A dF5EE AL, I}

F 3] A, Vol.13, No.5. pp. 441~448.

[10] J. U. Jang, 2002, FE Program development for

predicting thermal deformation in heat treatment,
IMPT, Vol.130, pp. 546~550.

]

st Mo 83X /M 143 H75, 2005H/623



