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Die shape

Funnel shape of forging product

Funnel die shape for simulation and die manufacture
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Preform size: widthXlength>Xheigh (unit: mm) | Volume (m?)
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Case 1 205(mm)><405(mm)><205(mm) 0.0169
Case 2 245(mm)><335(mm)><205(mm) 0.0169
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(a) Case 1
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(b) Case2

- IHustration of forging procedure (using a DEFORM 3D) o
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1. H2(Steel Melting) 1. 2. SR, M3IHY, 2SS2 HMA
; 2. HHEZ: UISSNNE WA, set Xy 25 &
2. 2 (Ingot Marking) oC xm MBEIA =
3. 1R ¢ X(Forgin ’
(Forging) 3. 2WHE

4. ZEE(Cutting)

5. JtZE(Heating) ]

6. X (Close die forging) E oist 42 ”

7. OIH] 2 Hel(preliminary Heat treatment)

8. 22 X :2|(Quality Heat Treatment) C | Si {Mn| Cr | Mo | V | Fe

9. JF2(Machining) No. 1 [ 0.39 | 0.25 | 0.42 | 12.80 bal.

10 I{I%(Product) No.2 | 0.26 | 0.38 | 0.78 | 13.20 0.12 | bal.

Chemical Composition of the Manufactured Ingots(w.t(%))
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(a) heating (b) forging

(c) trimming (d) Forging shape
Manufacturing processes of forging products(funnel)
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Heat treatment cycles
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Short Axis

Long Axis

A macrostructure of forging product
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A microstructure of forging product
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A section hardness distribution of forging product SEM microstructure of forging product
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Y.S(kgf/mm?) | T.S(kgf/mm?) EL RA 1 2 3 average
No. t-1 76.20 91.52 18.0 41.3 No. 1-1 15.68 15.68 19.60
No. 1-2 74.44 90.99 16.7 320 No. 1-2 17.64 19.60 18.62 17:80
No. 2-1 76.91 93.64 157 34.7 No. 2-1 15.68 22.54 19.60
No. 2-2 75.50 89.58 17.5 | 38.7 No. 2-2 21.56 18.62 17.64 1927

Mechanical property by tensile and impact test at room temperature
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. Eorfosion " before - aftery | Ag :

’ . liquid corrosien(g) | corrosion(g) 1% HCI 1% HNO,

. 1= % 7.8148 .6 .1804 ;

Né 121 1% HCl 137.81 135.6344 2 No.1 1228 g/m;h 3.09 g/m;h
No. 1-2 | 1% HNO; 137.7917 137.5966 0.5495

- No.2 | 1028g/mh | 2.64g/msh
No. 2-1 1% HCl 138.1461 135.9654 1.8263
‘No.2-2 | 1% HNO, | 138.2606 1377912 | 0.4694

Mass reduction rate after corrosion resistance test
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Surface roughness of forging products Thermal expansion coefficient
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Test item Test method Current value | Target value | Test value Note
Thermal expansion Thermal expansion(zm) below 20 below 10 Satisfied
Excellent polishability | Surface roughness(sm) betow 0.08 below 0.04 0.007 Satisfied
Tensile strength Tensile Test(kg/mr) 75 80 91 Satisfied
Impact resistance Impact test(joule) 5 8 17.8 Satisfied
Corrosion resistance | Reduction of weight(Ag/g) 0.18 0.10 0.016 Satisfied
Machinability Cutting force(kg) 40 30 Satisfied

Quality evaluation of forging products
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