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Die life improvement of flat type punches for hot forging
Ml REZ, LR HEE, W PR, mH —HBe

Morihiko Nakasaki, Koji Era, Hiroyuki Myochin and Ichiro Takasu

Synopsis: Since forged products have been required more complex and net-shape, the tool cost tends to increase day by

day. The improvement of the die life is a crucial matter for the reduction of processing cost on forging business.

In this report, a case of the die life improvement was introduced. The die life of flat punches due to erosion crack

for hot forging was improved by using the punch with a center air vent. Consequently, the followings were found

through the CAE analysis and forging experiments;

(1) The erosion cracks in this case was due to the spout of the lubricant trapped between a punch and a work, not

in the room at the last stage of forging. It occurs under the high pressure over the criteria of the lubricant

spouting out.

(2) The higher pressure increasing rate, the shorter life of flat punches regarding life due to erosion cracks.

(3) To prevent the erosion crack of punches, it is effective to establish an air vent at the center of the contact

surface.
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Fig.1 Appearance of flat punch (Left) and cracks in
punch (Right).
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Table 1 3D CAE analysis conditions.
Analysis code DEFORM 3D™

Flow stress /MPa o=161exp(6168/T) £ *1 £ o
Friction coefficient m=0.70 (shear)

Element type 4-node tetra element

Number of elements 30000
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Fig.2 Schematic diagrams of the deformation process.
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Fig.3 Appearances of punches after forging.
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Fig.4 Schematic diagram of lubricant trapped room.
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Type of punch

Type B Type C

Appearance after forging

Erosion crack

Air vent (no damage)
Factor of Erosion crack 2/9 0/7
die life Damage in air vent 4/9 0/7
Abrasion 3/9 7/7

Fig.5 Relationship between the die life factors and the air vent positions.

38

Sanyo Technical Report Vol.14 (2007) No.1



4-2 ENFOIO-IIVBREREDANZIL

ANEICRUIHERZREI AT, FNUFICRELET
H—2 3 EB0RRICDNTIRETT 2, T—IREDH
NEY MIEBRINRBRIDENOMREIMN D, NFED
— I DEMENIIEET LISEBRIDNEERIRDKINK
b, FRIIBHOKFAMEHTILICEIDEEXADIE
WTED, o3, MHEBREBRZRRICER AL
TROTBITERON S, N FEMBOEMERED R
FEMS e NUFEHMHDOBICEBAINEZ DT
BBEDFERANEBEZOND, ZOLICHBRIDBEHUIC
(3. HEROEENFETDEEZOND, £IT. L&

ABBERT/ N TFOEDEL

DCAEBETICEK U/ FIChhD2EEZEHL. BEED
ANZZLIZDNTEELT=,

Fig.6lc& X A= RICHIFBREER R E/NFITH
N2EEETRT, A NO—TUFR0~80%FTlI. /NFH
RISEWNIEBEIMEL BEDTUNDI=D. BEHAF
FRRHEIC DY TEaNTND, 2 NO—7FK80% LU
ICEDE. EMNT A X EEBOEEICEA L TREMICE
EN2ERTDH. HRIREILDEWNY A TAD/NF
Tld. T—0ENFORBIC NSy TEanTW=EEEN
BEHL. NFITHREREESBLEEZOND,

Stroke ratio 20%

60%

80% 90%

Deformation of
process

(I\/[P a) 800

600 -

Surface
pressure
distribution

400 .

200 .

.

Fig.6 Surface pressure distribution on the flat punch.
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Fig.7 Relationship between pressure increasing rate and die life.
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Fig.8 Surface appearance of the punch with a center air vent after 15000 shots.
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