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Design and development of straightening dies to efficiency increase of

automotive seat spring production process
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Abstract

This article design and development to efficiency increase straightening dies of automotive seat
spring wire. When used original material extrusion wire spring to through straightening dies at 46,770 m.
Found issue is wear of depth 3 mm. resulting in damage to the spring wire and loss time on replacement
new straightening dies. The new design and development straightening dies by tungsten carbide material is
composition tungsten (W) 89.1% , cobalt (Co) 10.3% and other 0.6% has a hardness 91.7 HRA , density 14.4
g/cm2 to replace of original material. The conclusion is tungsten carbide of straightening dies have efficiency
increase to 317,101 m. or 6.78 same as and increase seat spring product to 518 pieces and then customers

receive increase product too.
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1. Ui (Introduction)
NEUIUNSHAREUS UL S0OUS FeTuay SPG FR
SEAT CUSHION No.1 vJ usrufi d§1uaunisudeniade
22000 Fusioifiou mﬂ‘i’fayjamiél’mﬁml,ﬁaﬂ N.71.2564
Tneflidenisuanlud w.m.2563 $1u9u 299,809 Fu
wazdifdaniswanlud w.A.2564 $9u2u 310,555 Hu
INTOYANITNAN W.A.2563 Uag W.A.2564 Wu31dl
Snunsdaanfiutuderay 3.46 wariluualiunnsds
naninTuieeq lnenisthainudnndinsueued-
sullagd (Carbon Steel Wire SW-B)NSANINNIATIU
qmﬁ’mﬂiiuﬂjﬂu (Japaness Industrial Standards : JIS)
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2. 75n15798 (Methodology)
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2.1 Anwdiunaumaaiiazandfigena Lﬁammm@
ﬁ’]LLﬂﬁuﬁ%‘ma’;maﬂ%nﬁwﬁmrmi’aqlﬁumﬁﬂmLﬁa
AMUATEINTTANTTO NUIENAVEINTSFNUTBLAAIIN
ASLEAATENINAINAUS LA RIVOURUN LagAnw
drunaunIuall auiAiginaveinunsnalnausua
LUAAIAIUNAUNIUAR VDN RUN I nAInAUT AWANA
A15197 1

A15197 1 LEAASAIUNAUNLATVDILUAUNS AaInEUS

Lyl
duNaunLAll ﬁmﬂu (%@863)
widn (Iron : Fe) 97.5
A15UBU (Carbon : C) 0.43
1Asiden (Chromium : Cr) 0.8
unsn1tla (Manganese : Mn) 0.25
Tududtiu (Molybdenum : Mo) | 0.15
Waawasa (Phosphorus : P) <=0.035
Fanau (Silicon : Si) 0.15
Az (Sulfur : S) <=0.04
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a a a 3

aUSuANNNERINMANNAIAISUBUUIUNANY SCMAA0
WiethundinsieRaunuean1sdnusevesuiiiun 9z
LARSALURLTINAVDILUNUNIAAINAUS WAL AIN15199 2

A15199 2 wanauURTINaYRIURUNS AaInEUS AL

auvRgang VaVeld
ALY (Density) 7.85 g/cm?
NULTIALEIER (Ultimate Tensile | 1,020 MPa
Strength)

FIUNTULTIAIN DU A (Tensile | 655 MPa
Strength)

lugdaideu (Shear Modulus) 80 GPa
AULTe (Hardness) 32 HRC
AUUTINATOUYU (Hardness) | 55-60 HRC
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#1389 WINAULNSA K20 Waligunu I1SO Grade a@nunsany
As5Eendalad LalSeuieuaInd@rIuNaunILATliLay
auUmang

M 3 uansEUNEaAi v sEm RS LA GU20

] a a &) 1
AIUNFUNNAL Ay (Seway)

feamuaslug (Tungsten Carbide : WC) | 89.1

Tauaan (Cobalt : Co) 10.3

ﬁus] (Other) 0.6

NPT 3 Anwdusaumaniivesisany
a19ludinge GU20 nSeLsuLvNTA K20 LW 01
dunaumaaivostanunAnsnsldouiimngausy
NIAVDIIAR

AN5199 4 LansauURBnavasisamuans lusnsaGU20

auiALTnag Y\Veld
AULILUY (Density) 14.40 g/cm?
MUY (Tensile Strength) 3500 MPa
AALTe (Hardness) 91.7 HRA
UIALNTU (Grain Size) 0.8 um
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wanulagd
drunaunigad Andu (ewaz)
wién (ron : Fe) 97.88
A15UBY (Carbide : ) 0.81
Famau (Silicon : Si) 0.35
wusniila (Manganese : Mn) 0.9
wWoaweasa (Phosphorus : P) 0.03 Max
gy (Sulfur : S) 0.03 Max
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{uid stroightening Die
W18.3 x 1355 x 124.5 mm.
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Eceantric Shaighlening Die
W13.3 %1355 x124.5 mim.
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2.5 AvlunsveaesuarUsuugternnan
Wn1snaaedUszAns nmueudiunIaaand L

simunFuul Taeldnundesdadmlutfniuauiie
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Al 8 nszuIUNTSaaInaUsL el Sudunse

31NN 8 uanINTEUILAISInatnaUsslfiu
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WUUEINAR SPG FR SEAT CUSHION No.1

3. NAN15338 (Results)

nan1svaaeUIn euifiniaainauTeingn
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wanndmivouuunansdimauuded 60 HRC (P
wdvdsniseuyu) dawvisanuaniludfiaiannuudei
91.7 HRA uarlavinswSeuiisuanuvunuiuvesian
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5. @3Una (Conclusion)
wlfuinanaUseiildvanntunlaensdeutan
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