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Analysis of Forging Plastic Stress by X.R.D and F.EM

S. K. Jeon, S. Y. Kim, J. H. Kim, S.G. Lee

Abstract

Forging is applied for many industrial fields. Also, it is applied to hose nipple. Stress and metal analysis is finding
method of forging possibility and we predict this possibility by finite element forging analysis, But there are also many
manufacturing procedure after forging, and metal texture is varied by additional heat treatment or coating. So this research
1s focused on the measuring and analysis of plastic residual stress distribution at overall manufacturing procedure. From
raw material to final product we measured real residual stress at each manufacturing procedure by X ray diffract meter,
and simulated another procedure except forging by nonlinear finite element analysis. Also we showed how Zn-Ni coating
is more contributable to metal strength than Zn coating. By this research we make final conclusion that process analysis
must be observed from raw material to final manufacturing state for robust design.

Key Words : Forging(th324 &), plastic residual stress(2: 4 452 #), X ray diffract meter(X 413} 5 % 71), Neutron
Diffraction Method(% 1 #} 3] %), Spacing Distance( 7+7 ), Defocusing Error(Z 3 £.2})

1.4 8 X e AF D A8y 5o #AH =4
ot s @] wRTE, gadowt
Aol Y@ QelFAW ohla} 7 FAuT Az

St I

AFHMEE F BE FEY AR 9 g
2 UEAY ojd@ AFAFFES T UE, A7t gz27) gz olgdE B dddefol
doAbE T S T 4 FAHoE Aty FEAAE B4l Utk
Ioen olgd T R FHAE Rk=Al WF et 2 AT ME 2AFA 48 F9 9
e o 93 -8 H(Residual Stress) FH @A GEA gt & - dF 2 F  TAE
o] APgir}, Y = 7~ AFEEY 6 GAR AXAAHE &

} AgEl FT(Nipple)E A2 FojrAL Fatm AAANE AFste, 2458 2L o

°L4 SAGLANTE daAelw o= F & 3N, 1T FEol HFHA WHYPse £

71]4 A - & 2 dABE AR & ol ¢ T4 2 ZUEFA gt = 4 35‘“7'1 gMeE A
Fo] Add & 2 A9 dxAdy % @_“7}:‘1 At HEHoZ ANAYRELHY THEHER
TRE AH dFFo] Aot T HABE & ok g Aibsigien, AR B35S d& HdA Y
I ogEd BEE 29 1%(Swagmg)°] 2= 4 XR.D(X ray diffract meter)= 74]*:1*'3}5{1‘:}. g A
Ao ojsted AWl oste] nFe} A3 AFEALEE B(SEM)E ol 88ty B2 45324
olgdA =Yy VeRFL /\]igéll?*%‘ﬂr LAY of thet AAEAE, 5FAI(Metal Flow)ol] st =
Aol oéto A|laEFFo] @t o]FA HAT MEZEAE s Byt o183 dd B4L F3)
ALTHoE 2HE AFol Ao Aabe g o TAHNATES g8 B3kt

1. 3l4R&A 71497~ (jeonsksk@hsrna.com)
# mal Ay gzt dadTy
E~mail'sagelee@kbsire kr

- 395 -



2. FEXHEA (S.E.M)

2.1 AEEA(S.E.M)

Figl@9Hb)e A4 FTHFRe FA 8
Aol sgrdle] HdAe AHRD A4 o
aRe A4 FuRs FEEL b FHol
gAgy. e Hods eugagol A gl
o UE(Dimple)e] £4WH G| HolH o
g@ e Fdol FYNSHA AvE Row
wol #4 HYut: d4HA Haje) AU

Ae & 7 AU

Fig. 1 (a) Coexistance™of Ductile & Briftle Fracture
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Table.1 Property Comparison Zn and Zn-Ni coating

eI EH|R | Zn =3 Zn-Nix &
A% (Hy) P 60 ~ 80 | 150 ~ 170

s2RHAsHY? | 57150 7260

YeRAEgd £3 Y4% BUAEFA
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Table.2 Strength-Hardness Conversion  (unit:psi)

S % HY o Tl
2 ox S HI

-

Ultimate strength Brinell hardness x 500

Yield strength ultimate strength x 0.85

Shear strength ultimate strength x 0.60

3. THR3Y 5JAME (X.R.D)

B Ao A& X Ray Diffract Meter S 0] £3}9
3 ZE ARG AR FHE FAHSE A

2 dx 3 2E3FEE 489
CEAE Bkt

o

=]

k
3|

mio A

tlo
e o
5

o

-3.1 X ray diffract meter Method

XRD(X-ray diffract meter)oll €3 FH-$8 £4
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Bragg’s Equation

1% [+v
”E{O'n +022}+7E'_{0]] cos’ ¢
+0,,sin’ ¢ + 0, sin(2¢) - 7, }sin’

+ % {o,;c08¢ + 0, sin g}sin(2y)

Eq. 1 Bragg’s Equation and fundamental stress-strain
relation
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Graph.2 (a) Compression (b) Tension
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Fig.3 Tensile Strength Test of SWCH10A Metal
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Fig.5 (c) Zn Coating (d) Zn-Ni Coating Z#i%: )4
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