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A study on the Large High Speed Press Plunger Structure and
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Abstract: The EV electric vehicle market is growing rapidly worldwide. An electric vehicle means a vehicle that uses
energy charged through an electricity source as power. The precision of the press is important to mass-produce the drive
motor, which is a key component of the electric vehicle. The size of the driving motor is increasing, and The size of
the mold is also growing. In this study, the precision of large high-speed presses for mass production of driving motors
was measured. A study was conducted on the measurement method of press and the analysis of measurement data. A
drive motor is a component that transmits power by converting electrical energy into kinetic energy. EV driven motors
have key material properties to improve efficiency. The material properties are the thickness of the material. As a method
for improving performance, use a 0.2mm thin steel sheet. Mold is also becoming larger. As the mold grows, the size of
the high-speed press for mass production of the driving motor is also increasing. Also, the precision of the press is the
most important because it uses a thin iron plate material. So the importance of large press precision is being emphasized.
In this study, the effect of large high-speed press structure on precision was verified
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Table. 1 Press Specification Comparison

Fig. 2 Bottom dead point displacement measurement
position

Ao A= 91 AAe A9 FdlAe 2 F
Fegol| whet ShAL WQlEke] X 3 g~ gl
U AEEHAS wl, T 2o] g} wiglgo)
A IAE S48 ot HHo=, o] AYS AE
sleitt o] 2744 A3E BAll HAE §17] Sl
SPA WQIEF AlA e} el 5 AP gl
2EA(Load cel)E Al A-&317] f1314 2714
g FAlel wiA|EelT.

Fig 3 27F4] o] 9x]e} FAldl S4T
AA A-8-313d et

Fig. 3 Bottom dead point displacement measurement
& Load cell measurement position

22 HEEME=s 2 =A

28-S 28str] $18l a2 5= (press power)
S WA R AE3I9ls o, sk W] Wt
s SAT 3, FAAY 5 E Fxol 9
3 XS gRlshl 58S A83s W A
e A3 ek

AR5 5 9 272 Table 17} Table 201 %
A& Aelste] Ad@sqlck Table 12> Z314 9]
F e Zy s 7] REks dAgste] AlgS

Specification Unit Specification Comparison
Model mm EV MSP
Plunger EA 2 4
Press Power ton 300 300
Die Height mm 650 630
Bolster Size mm 3700*1000 3700%1000
Product Material Roll Electric Steel Electric Steel
Material Thickness mm 0.2 0.2

MSP : multiple suspension high speed press

Table 2= H|AEA] dHo] th3k 270l 54
Gme AR Tl B £ Feojus
(Total Clearance) AB.C ¢]x]oll THAEZ 15 Tong]
I~ FEor A, Tya TE SHL
150, 180, 270 Ton®] 3sls-& #-&3te] 574313t

AR RIS 5742 AIRHE 10,000 Cycle 54
welFe s

Table. 2 Test Items and Conditions

Measurement . Measuremen| Test Specifications
. it
item t method Category | Condition
Press Power
Total Load cell
mm . (Load cell step 15Ton
Clearance displacement
by step )
Inspecti f| Pl 2T bottom dead
pection O Per unger 2Type ottom dea 10,000
bottom dead & 4Type Same center
Hour . . Cycle
center conditions displacement
displacement Load cell 3ea, | 150Ton
1 .. Press Power 180Ton
& Load cell Proximity —evion
Cycle (Load cell total) 270Ton
displacement sensor 3ea
34 2 A

31 =& &8 EM 55

Zg 2 F% EX] (Total Clearance):= o]2] W]
o &4 o] JATL ol A HAE9 FF
SAE ZEls Ty AR AgHIQl Z=4(Load
cel) S o]-83le] AB.C $H|o ©AERE Ty 3
S A8l IS E2 AA S} P 9A] &2 9

o $4 330 HASl A% Aol Bk % el
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Fig. 4 Installation of press test equipment
Fig 4= 53 BM(Total Clearance), >~ &2~ 54
=7 (Load cell measurement), SIAHE W9 SHS

Akl fls) A1 gHE ARl

Table. 3 Total clearance measurement data

02| 0.45]0.54[0.49 0.54] 0.43
Press
0.58]045{025 02/ 026 [021] 0.58 | 045
Center
¢ |o24]021]025]02{057]031
Table 3> &3} EAl|(Total Clearance)= =743l d]

A Ao HAES AW, BIA(TY
FHS), C(3-=) TAUE 15 Ton 44‘ %XHQE e
g2 S A&siGith

ANFAT FWA 4 FF BA 045 mm, S04
27K % A 0.58 mm A7t EZLEJO}OE% =4
A 47] EfSlo] FF 57 o £ A3t A5y
At

olEfo|t}. Fig 49} o] X2~ ZA] 27), 471 25}
X(F), A

32 ZA 53 Y S HAH =X

ZY B A AAE F AN 7=
A AE Al AP B S-S iy as
G Ao A= F23F 3}Eo|t) Table 4% Z| A

off |H oX

g NG Sk AT AP A S A
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Table. 4 Lode cell & Inspection of bottom dead center
displacement measurement data

Inspection of bottom
NO Load cell S00ton dead center
Plunger 2 displacement
Die Heightl A B C ton CENTER
517 9 [ 36 108 263 0.48
95 65 104 264 0.47
91 74 100 265 0.46
517.05 | 83 | 82 93 258 045
517.1 79 80 88 247 0.44
51715 | 76 | 79 85 240 043
5172 60 [ 78 78 225 0.34
517.2 73 67 82 222 043
517.25 70 67 79 216 0.34
5173 72 48 80 200 0.09
517.3 93 48 100 241 0.09
5174 70 | 43 45 158 0.07
51745 | 66 | 40 42 148 0.06
517.5 62 39 37 138 0.06
517.55 58 37 36 131 0.06
517.6 53 34 34 121 0.05
517.65 50 32 31 113 0.04
517.7 | 46 [ 30 28 104 0.03
51775 | 42 | 28 26 96 0.03
517.8 39 26 24 89 0.02
517.85 32 24 22 78 0.01
517.9 32 21 19 72 0

Table 4] Ax} A 271 €F9]<] 79 158 Ton
2 Aol ABC A0l 22 st ow i
2 318 A8E9S |, BCY e~ 3o AAHA
o7 Aux| Zal= dlato] v ¥ Qlar, kA
WS 0.07 mm Foalrh 216 Ton = 7
2~ ‘%]% X'LQ_—" o:LO_ Wﬂ‘:‘ Er:/ﬂal /\]%g% AB.C _LH
AolA FLR Qo] HLE oL, S eiFol
034 mme] WFFo] Wik 2% 263 Ton =
U2 9g A489e vl AT Letol=(slide)
7B oA Ty o] do] AAAF o7 s
S Wala 1 TS ZaAA Qe el Wy
o] WAESITE Eg, S WAL 048 mmE
epdon, B kel WREE T A5 A
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Fig. 5 "B" position Inspection of bottom dead center

displacement
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Fig. 7 Off-center loading of smart line

Fig 7> 3¢ 9}9] AlE(power center)2] 3}%
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Fig. 8 Plunger 4 type fest
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Fig. 9 plunger 4type Inspection of bottom dead
centfer displacement
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Table. 5 plunger 2 Type and 4 Type Data Comparison

Experimental
Test Specifications
T Measurement results (mm)
i
method Plunger | Plunger
Category | Condition HE e
2ea 4ea
Load cell
mm . Press Power 15Ton 0.58 045
displacement
Plunger 2 T bottom dead
ger = pe 10,000
Hour & 4Type Same center 0.02 0.02
Cycle

conditions | displacement

150Ton 0.081 0.052
Load cell 3ea, | Press Power

1Cycle| Proximity | (Load cell | 180Ton | 0407 | 0.057

sensor 3ea total)

270Ton 0.480 | 0.073

a1 2 ZA (plunger) 270} 470 EFY
< AFsISITh Z# 2 (press)ll

GHlol A 22 Apolel] o

Py g 7(3—‘-:— At e Eote] At A3
A

(1) 232 52 =% (Load cell measurement)¥} 5}
AP 9] 3F = (Inspection of bottom dead center
displacement) S A SAst] A3} =& Ay} =
dl~ =% EA) (Total Clearance)=4 72 =34
(plunger) 270 EF¥} 0.58 mm, 471 E}Y) 0.45 mmZ =
A4 270 BRle] AT =2 Aor AuE it

) == 5H %X o sk MR S
A&l Z48t9e A5 ZUA 270 B2 A4}
2] 300 Ton ©]3} 27 Tonoﬂ*i 0.48 mm<e] Hg=fo
S, FWA 470 EFYd2 0.073 mm ©|3}

A AT AAbo A zo] AL o 4= it

aF =0
'_‘XE
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