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Development of a Method for Predicting
Press Die Machining Time
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Abstract

Mazda aims to establish a highly efficient production process in the area of press die manufacturing by
eliminating waste during the mass production preparation stage. To achieve this goal, it is necessary to accurately
estimate the time required for each process of die manufacturing and to formulate and execute a highly reliable
production plan based on that. However, in reality, frequent deviations from the formulated plan have led to a
decline in production efficiency. One of the factors is that the conventional planning process is based on human
intuition and skills, making it prone to dependence on the proficiency of the person in charge. Particularly, since
the machining of dies is an upstream process and occupies a large portion of the production time, it has a
significant impact on the overall die manufacturing, making the improvement of planning accuracy an urgent
issue. This paper introduces a case where a method was developed to predict die machining time with high
accuracy without relying on human resources, using the two-sided T method, a type of multivariate regression

analysis.

Key words : Production » manufacture, Production plan/manufacturing plan/production management/

manufacturing control, Die/mold

1L IBL®IE SNRREETO MBI ZEEL TV, £REME

BICEET B7-0ICI, SEEEORIRICEY 2HEH

IVAIE, JILRZB L TEERAAEDES ZiH ZERICEBRHD, TNICEDVWEBEEDOEVWEE

T30, EWOMEETILHD, BZADOERS BEEEHE, RITLTVWZeHKRDBENSB,

RBHETH 1 O DFE (Fig. 1) %28 & L -ERE
ALZzESHTVWDE, L ISBEEBEIHICEWVWTIE, &
BN BERERIANTZAR  RANZAIVITER
BRICEREITT 270, EEEREETOLAZHRLE

1~6 Y — ) Y BEERR
Tool & Die Production Dept.

— 185 —



TR

No.41 (2025)

Fig. 1 KODO Design

Fig. 2ICRVYAD T L REBEETO—%RT, OF
BISRE e W7 L CBMESTEZRE L, OQRIETERET,
NC 7—4 (TIE&mOEERIHaM D) (ERL, =M - 8
MIAEEORMEEREZRT, OTEEHEZRAVLWTEME
ETORICHMIN I 5, €0%, @F A LEIF e EBEE
FIHCEDESBERERIE, RBRICOTL IBICLB N
FIVEFE AT ZB L THREZITV, EETTVIC
5 FET,

COFRT, FICOMMMTIFSREED ERIEHL,D
HELBETIHOARELZ LD D18, FHHE L EED T
PRELBE, SREESEASIZIHEENKEL,
F7z, BELRDRENNER B TN BEL TEHROE
BAERBTETTMIT3726%, 1 DO THEL DIE
BLNEL DL, MERNLTIERBOEWNWIDATEARL
#BD, 22V ZRBL TOKRBLREEZ LORICDR
H->TLES,

B, BEERICHEZHI0ICIE, FERRD R
HAERPRE TR SR TIEHEMEI D 131 Ol S B RS £ 1%
L, BEERORBELEN TR LHEETHD. €
D, BRENICIE, SEFRFTHRERE TRBE IS
MIEEERBLD, SHEERETIIRENEELL,
ARTIE, TOEBRKEORRICHEITZEDBEAHEFIC
DWTHENT %,

@ Hand finishing &

@ Die design @ Production -
® Machining " parts assembly

preparation ® Forming trial

T

Production | I
planning

|dd/mm /yyyy
Die A‘ 8

Fig. 2 Mazda’s Die Production Flow

2. (EROSBEMNTIFMRES D LRE

R, FHRMIET 2B OMMMNTEERIE, BEICHE
ELBELUESEROREZEIC, BEEFORER ALE
ZLTARENMEEDH>TWS, LA L, CoARIEE
BSHEDBMN DBENBMRAZETZeh 5, UTF
2 RORBEEZIEBRTWS,

1) RBBOHDOHZECIELEEORFEICKEL T, &

AT 60%ICHIETZRBOHDRECRBLOAE

BRI DIBANEL B, $FIC, SERFHHIHARMETIE,

SRBEOHANKBEETHD, BO5NZBMHIR
b3, EETH-TCHRBEARBELD .
ZELTIS IR LV, ZOER, SR8EE
TRICHEOHRDELHIERL, 2EOBEEIC
ERErRET,

2) EBHBAMELTED, JOUNTDIEEHLNL L, 1B
UEDEBEICELS / IN\TDHERPEBBEDER
HE#MT 282N B3, £z, FERMEBFBAOD
BV, EBOBAMUEEREROURIEZS
HTWB, CHUEIYEDALEST, SRIERSHK
IChlc> THEETZELESTHETH %,
CNHSDOMREICLD, FEMEOEVEMINIHESRE

TOERAHMEITEY, SRBEDROBETEZBLTY

%o
HEREDBALZET2EFC LT, BHFESE

FAWTSEIN TREZ RN TR 2 EMITEEYT

31, BEOLORESEBSESHFEBEROMNBZHRE T

BHBEV, FAREELETDICEDILDHICZEDEE

T—ADNRBERZBEE, SEIELEENEETD

T-HBRETITCULAD ST,

MEnZhn, BREOBVFERZEAWVWT, SEE

STANERERBE T AR V — RICHRIZE $ N TSRS %2 3R

BN OBREICFATEZ N REL RS,

3. iR BRI TSR 5 R F R R 3

3.1 BWCAHE

AEDIATIE, 2 BTRANBEEZERL, KD
HEO A ZEEREICEETZ e xBENE LT,
RE, BIECI3TAREIX, REEAMEEELT,
HERERICHSNEODARLTELNY 7 7UNTIRE
B ) HN) =D A BE Y 75 B M ERER (MAPE)
20%UAH & LT,

TLZE&RBEIL, EEORFIRIERICRL, R
FHA UEROBEFEAEIES TRO—E, FEHROTIRT%E
B> ThULE, IFOIFEOMI%EES IRV RE)
DIEIETT %0 AT TIE, COSBRDAREKENS,
DPORMICEET S (BRIBANEV) fOHEREL
BHICEEMHOSL TRO—&) 20Re LEEFAZBN
RSN

BIET 2 B0EERITEIC, LA EEmICKRES
N3 L8, 7LZETEICKREINS PR (I9h
NTERINTWVWS (Fig.3) TN, KDSNZH
BEDEWNS, BEXEBENER>TED, ThEhotg
WINTIEIHL L CRIES 2728, mEBEYID 2 THRES
Z{To7

KW TEBMTAOFERE LT, UT 2 20EHANS
SEEERAFEED—ETHZMEATE" 2HA L.
1) £RIF—R—HBOBER[THD, HREH=D DREHK

WPV HERTEI 2T —ZHDBRESNTWS, £

— 186 —



No.41 (2025)

TYAER

DI, VET—ENDOHAEROE > 7 —FHD

HBEbERAERmA TENET %,

2) MMIREOFRATIE, REDOIMIEREL OTREEDHE
MERT TR EHMDEEDEEILL S, £DD,
FEOHAAEH ETREAEA T A EY %,

Ml TATIE, HROHBEMDLS 1 DOENEHZ
SHOMEHERZAVWTERHNICTFATES - BB
TRz 2TEMMIERE LT, SERFIHRETA
FARERIBRN SBEYLHAERZEEISLT, &
BERTHZHR55, £L T, BoNnicFAMEZETEIC
BORACCETHEIOCROEEZENT 5.

CHR TADED IS CREHESEOY Y I OFMIC
2VWTIE, B2EXE (1) 28ROIL, 46, U
A TEDEANCMLY, TEREAZHL = MR, 2
BT—% BEAT—%2) =7 557 —%1 L RELET %,

Blue zone : Shape surface
Red zone : Structural surface
Green zone : Casting surface (Non-machined surface)

Fig. 3 Image of Upper and Lower Dies
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Fig. 4 Factors Related to Machining Time
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Table 1 Selection Item List

. Item list
Category | Unit No. Upper die Lower die
Length 1 | Perimeter of panel Perimeter of panel
Shape 2 |Ridgeline length of panel Ridgeline length of panel
Area 3 |Surface area of panel Surface area of panel
4 | Heel guide wear plates Heel guide wear plates
5 Sliding surfaces of heel Sliding surfaces of heel
guide wear plates guide wear plates
6 | U-slot covers U-slot covers
7 |Side plates Side plates
8 | Marking punches Marking punches
9 | Air bleeding holes Air bleeding holes
10 | Die straps Die straps
1 Height and balancer block Height.and balancer block
seating surfaces mounting surfaces
12 Gas spring receiving surfaces | Gas spring mounting
at 4 corners surfaces at 4 corners
13 Sliding surfaces of wear Gas spring mounting

plates inside door
14 | Thrust face wear plates

surfaces excluding 4 corners
Wear plates inside door
Sliding surfaces of thrust face

Structure | Quantity | 15 | pCH punches

wear plates
16 |Hanging bolts DCH dices
17 |Lifter plates Cushion bolts
18 | Location pins Air cylinders

19 |Relief faces of gauge
20 | Tool hooks

Digital indicators

NC crane hangers

Crossbar baseplate relief

surfaces Crossbar storage Assy

22 |Half-moon bushes Half-moon punches

23 |Half-moon clamps Punch bottom surface area

24 | Plungers M surfaces

25 |Backup blocks Die insert blocks

26 | Stress inhibition plates Guide pins

27 |Push pins Holder plates

28 |— Counters
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Fig. 5 Estimation of Signal Data
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Fig. 7 Estimation of Signal Data after Refinement

3.5 RAbTERESTE

BWT, ERBT—R2Z2KHMT7—F LTEOEKS C
T, BMMIRETRAOAMEEZFMmLI. 7 —2
ZRABRER L CMEMEEZFEY 270, FHEAZEE
— DR ERERT (LOOCV)® %A LT

FTHEfESR = Fig. 8 ICR Y. MHEHIIEKRMT —RE LIH
SBOT—2FS, MEIIEMINTIEREZRLTWVWS,

EExRe LT, RMNTHERVEERDAHFIRDE
BT —HDHZRVIHREHERNICL D FAERLREAN
IC78w LT RAIT—R2OFTRERIE, BHLRIE
B DAHBDEET—EDHERBVFIRRICA /-
ElmERL, LTEZAZNORERHR X094 D5
0.93, 0.93 75 0.89 IZ&Mb L, FHIHExIERESR (MAPE)
I 7.3%H5 8.1%, 12.8%H5 15.3%ICE{t L7 L
B REICKIEGTRBEIFERSO SNT, BFEE OMERISFE
REINLh o7,

e Actual machining time
Estimation of Signal data before refinement
300 Estimation of Signal data after refinement
4 Estimation of Unknown data after refinement
+20% error range

a) Upper die

250

N
(=3
o
>
>
(3
»
L]

Machining time [hr]
g 3
»
o

3
o
o
L2
°

0
12345678 91011121314151617181920212223242526272829

Data number

o Actual machining time
Estimation of Signal data before refinement
Estimation of Signal data after refinement

b) Lower die

250
4 Estimation of Unknown data after refinement
+20% errorrange
— 200
=
<
—_ A L] e
g )
€ 150 1
s Aaseby?
o ° L] x
£ .
.£ 100 s 00
< L] i
o
g A Py o o 0 o
. ® & a
50 P - s x *

:o
0
1234567 891011121314151617 1819202122 23 2425 26 27
Data number

Fig. 8 Estimation of Unknown Data by Leave-One-Out
Cross-Validation

BIZ, CNETHERALET—RICEENRVIHEED
TLZABBIIEWVWT, FFEZ AV TRE TR
NSAT7IERMBLT, SBYERETHIHAERM, SRR
TEREENZNORRTELSNIBREAVTHREHETE
RICK B FRIZERELIFER% Fig. 9IS, ARG
THERED SR TR TORBEZEEHERATT IR
ICEERETZIHOD, WThORETHBEIEHEE
(20%) LA THWINTEREEZ FATITWVS,

UEDERHLS, KATF—2ICRHLTH—BLTEL
TABEEHIFTEI S CMER NI

— 189 —



TYAER

No.41 (2025)

300 M Estimated value in early stage of die design
Estimated value in die design completion stage
250 m Actual machining time
= +12.5%
o 200 0.8%
E +8.4%
=
2150 -10.1%
£
S 100
©
=
50
0
Upper die Lower die

Fig. 9 Estimation of Unknown Data at Each Stage
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