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Technology to Prevent the Generation of Plating Flakes in a Motor Case Made of ZAM

Naofumi Nakamura, Yudai Yamamoto, Hirokazu Sasaki, Katsuhide Nishio

Synopsis:

In processing a motor case made of ZAM, we studied ways to achieve high inner diameter precision and prevent
the generation of plating flakes, from a process standpoint. The results are as follows:

(1) An almost uniform ironing rate can be obtained throughout the cup sidewall of the bearing housing part, in the
case of restriking using a tapered die profile based on the thickness distribution of the bearing housing part
prior to the restriking process. There is also a wide range of proper ironing rates compatible with preventing
the generation of plating flakes and ensuring high inner diameter precision.

(2) By setting the proper ironing rate and size of radius Rd; (including a gradual reduction in radius) in consideration
of the targeted inner diameter dimension value, it is possible to prevent inconvenience and ensure inner diameter
precision at the same time.
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Fig. 1 Examples of the usages of motors in vehicle.
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Table 1 Global market size of on-vehicle motor and the amount
of estimate of motor case
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Fig.10 Relationship between height H of bearing housing part at 6th step and thickness distributions of bearing

housing part at 7th step in each die profile.

JESARE G 2 F2o86, A ML — & A TIEZ DR
ED L TERPREL ol BT, WEKED L
R X v F et G E AL 3.5mm) TR A <,
LIERPNEL BB I EWnrolzs ZD7ORAUT
ETRD o EPTVRAELR T, Sy Fhmiiciat
TERRL 2o THEREDE T ARSI N5,

H 7 B8 5 #t No.97 (2016)

DEozEn»s, —KHIHOENLA ML — T A
3D ENTORALZINZ, PONEREL LT % H
EL ZEEOHPIRNEEZ DN L,

=7, K10 (b) IZRT T —783=F 4135 4 OERIFRH
6 TRERT ) VTN YV TEBOMESAGN AT
BIRELTWDE, 20720, 6 TROXTY Y Iy Y



ZAMBLE =¥ r — 21281 % 80 o & h 9 FE LR 1Bt 47

¥ MEERARIC D720 1B~ LTERERY), ©
S ENTORAEEIEL, P ONRREZ LT % 81E
LZEHROHPHPILL D LEZBND,

412 HFABHERDEE

UANIA4 ZHiTRETH S 6 THRORIDEEIZOWN
T L 720 B1IZERDE 6 TRERTY Y 7Ny I
TEOMIE A B L7 TREEO L ZEEKOMBRER
T o RAe=2mmTIIRT Y ¥ ZNwy V¥ FHBEE O IR
WIEDS T — 7%= 5 4 OBIIRERERE & ) #7290,
7IHEHTLIEMLAYTZ %\ —HRde=4mmT i
WAMEDRA ML =&, F—=3=% 1 & HIZHIOH
SR L D E WD, LITEMIAWNETH 5,

RKN12I2 K RADWIH TR & 7 TRRXT Y ¥ 7y Vv
TEHICBIT B0 EPTRERNRE RS ¥ 48P
/N X WRA=2mmDpr, 6 TRTORT ) v 7
N DY TMBER D KRE AT R b7, T —78—
FATIEVAMNIAZINTHRO LZEMLATZT, O
S EDPTRBEL h o720 Rde=4mmDOB4E, A ML
— M A CRRAPEDO L TEH/LZICL ) D5 EHTA
FEL,

BR324 7 A TEIRIZBIF BRAgE 7 TREXRT Y ¥ 7
v Vv TEOWE S OBELRE R T e Rdg=4mm® 7' 1
Y FTRTEDICAKRLIEMLTIE, A7) 73y
712 & o TERIBRH (KPR T2oR) L ) REL»H T
JE 2% %%, 13 (b) IRFT LHICL TEMILAATR %
WRAe=2mm T IEHR, T —X—=F A TYVANTA 70
T BERTY VTN Y2 7 HIREER ORI A3 4R B R
FVHELZoTWAD,

HOTHED ¥ A 5 %
Rdg:4mm Rdg:2mm
6THD > -
Wr AR, >«
R R AR
TNERR AR T1528mm 13%6mm
FRA /I KL &S | BRI KL Z&%
A b L= b
74
7 A/175% O/5.0%
T
#
S
74
O/~ 10.1%
Ora5% INEERTIENG

K12 BRADWIHIEIRETTRRT V) Y TN Vv Db - &
2235 AR (H:12mm, Rd;:1.8mm)
Fig.12 Cross sectional shape of bearing housing part at 6th
step with various Rdg and the degree of generation of
plating flakes at 7th step (H:12mm, Rd;:1.8mm).

NTN TNy T Y TEIHB L URAIE, Wb 6
THRERT) TN Y v THORBICRE S EET L
EWG otz TOMBENBLED LIZEL 7 TRETL
TERI2BMELL IR S LRI A NS4 2L
R - E0TARET 5o WITHEDH TS, Do
ENTIIRAEL VD, LITEMIAR L 2 ) WK

VLo RED, VAIIAZHITRETHS 6 TED MPET T %,
7
—@— Rdg : 2mm
16 [ .
—®—Rdg : 4mm 45% 17.5%
S

AE(mm)

15 .#ﬂﬂ_#.///”.///
14 ==

—
[$)
[}
X

,,,,,, Fr =5 A G
SRR L AU S EY O e ———
13— L =< -101% !
________ I vy
L \\‘\ AR =154 2 MR
1.1
35 45 55 6.5

07 A7 1 (mm)

K11 KRAZ6 LEXRT ) ¥ 7Ny Vv FORESA B L 7T TR L Z & F0 Mk

Fig.11

Relationship between Rdg and thickness distributions of bearing housing part at 6th step, and Rdg and ironing rate at 7th step.

H #r 5 8 £ it No.97 (2016)



48 ZAMBLE— ¥ r — 21281 0 o & 3 FER; 15l

AR (mm)

17
—— Rdg:2mm

16 1 —®— Rdg'4mm
— 15
g
g
i
=

1.1 1 1 1

35 45 55 6.5
I 5E 7 1 (mm)

(Q7THEA ML — T A

1.1 : :
35 45 55 6.5

%€ A B (mm)

)7L T —/3=5 1

K13 %5 A BIRICBIF BRAETTRENT ) ¥ 7y ¥ v ZEEOWRIE 54 O BIFR
Fig.13 Relationship between Rds and thickness distributions of bearing housing part at 7th step in each die profile.

42 HoELTRELCREIANTULINIT L TE
DR +Z4 713 (71I118) DRA,DEE

WIWIRTY Y TN T THO) A ST A 2L %47
9 7 TAEORA, DB DWTHE L7z,

X142 6 THOWIMIERE 7 TEOZERAGICBIT 50
o ETRERRERT, AML—=FFA, FT—=F
A EBIRERADBINEVITIED S ENTHEELRL T o
720 727201, ZOMEMIZ, ¥4 B PFERIFEOL T &
ERPIT5%E T NVA ML — b T A DFPHETH - 72,

51285 4 IRIZBT 5 7 LRERBEOXRT ) ¥ 7
TY TS5 EEOMEBLHRERT. YAEY
FERA; S TCHE1.8mm® 153 LT 0045, 0.9mmD 4,
MFEHPZEB LT T —28=Ff12BVWTY
Rd;%%045, 09mm®O¥d, L T &H%45% F THRA L
THRIUITRT L) D> ENTHREL, Do XED
MWL hol,

DIFie, iEto#Ma b, TiE 05 RED/NE %
R DB OUHETHEE R T,

6 LD
Wi AR,
I RE fiz KA

> <«

Rd;:045mm

Rd;:0.9mm

Rd;:1.8

Rd;:1.8mm —Rd;:0.9mm

_u{;[{x

i

E{l‘(‘

A A

AW
AML—=bFFA

BALZ&:
175%

TIRE
T—N—=FA

RALZEH:
45%

AN AN

®) ©)

14 6LEBIRETIEOLRAACBIT S D> X 3HAMRN (H:12mm, Rdg:4mm)
Fig.14 Cross sectional shape of bearing housing part at 6th step and the degree of generation of plating flakes at

7th step with various Rd; (H:12mm, Rds:4mm).

H 7 B8 5 #t No.97 (2016)



ZAMBLE =¥ r — 21281 % 80 o & h 9 FE LR 1Bt 49

. . ) Rd;:1.8
Rd;:045mm Rd;:0.9mm Rd:1.8mm —Rd, :09mm
B
TIAE
AN —}A
FRLTE:
17.5%
TIHE
T=/8=54
RRLZE: e
45%
| 100um |

F15 BFATRIRICBITEZXRT ) VI DV FEO®H - EIREIZ KT TR OFE (H:12mm, Rdg:4mm)
Fig.15 Influence of Rd; on plating state at bearing housing part in each die profile (H:12mm, Rdg:4mm).

TY, F—N—F 4 ORGI CHEREO K & X
1L8mmICFHELTY A MIA ZNTLL, RICHEET S
Rd;=09mmTHEY A bIA 7 MLTAHILITLD,
Do ENTOREZIETE2HD0TH %, fE% K14,
KI5IZRTH, VA NTA 7 T2 T THH -
EPTERELTELT, Do XBEARAD T —/—F 4

1.7 | —— Rd;:045mm
—#— Rd;:0.9mm

16

—4a— Rd;1.8mm

15

14

ARE (mm)

1.3

AR =P A G

1.2

35 45 55 6.5
5% A7 1 (mm)

(Q7THEA ML —FFA

OAFEHEEDORA,=1.8mm & % TH - 726

X1612% 5 4 IRICBUF AR, & 7 TRBOXRT Y »
TN DV TEOWIR AT OBARE R T, Rd,DEWIC
IOFLIEMIBORT Y ¥ 7y Vv 7 HIRERARE
FIFIZFECMEE 2D, WInd ERIBRM L ) & TEWE
mMERLTWe, ZTHUEL TEMLA 5 ibhiTw

—— Rd;:045mm

L7 M —=— Rd,:09mm
16 H —&— Rd;:1.8mm
—%— Rd;:1.8—Rd;:0.9mm
15
: -
E 9y ==
= _ S A B
= =
13 =
12
1.1 1 1 1
35 45 55 65
52 47 1 (mm)

b)7LAET —/3—5 1

R16 &#FAIRICBIFT AR, ETTRNT ) ¥ 7Ny D ¥ FEOME 545 OB (H:12mm, Rdg:4mm)
Fig.16 Relationship between Rd; and thickness distributions of bearing housing part at 7th step in each die profile

(H:12mm, Rdg:4mm).

H #r 5 8 £ it No.97 (2016)



50 ZAMBE— 5 r — 21281 % > & 9§ 7 ER; 15l

HZEERBELTND,

K712 7 THICBT 5 ZRA, DAL TEKERT Y
I Ty TMNEORRE R T IMLEadsA b
L=1F%A, b~dWT—1"—=F L ORERERT, &
B, RERNGOXT Y Ny Yy 7 ERONLE H ML
1202 (+0.02, —0) mmlZ#&E L7ze 6 LEROXTY 7
N DY TR R RISz TR — R LT &K
LR BT == F L ZHWIUE, O NTHELRV
MI4EMbD L ZEEHU5%FETH N LEtan sy
LIERITS%DA b L— ¥4 LIRS PNER L
BESNIz, MLEMte, dDXHIIWC)AMTA 7L
DL ZEXRP25% LTI 5 LIXMIAREL
THENKELS D, NEHEMEZBETE Zh o7
Z a1 S > F 5N GIE AL © 35mm) I By Tl
HTHo72,

18128 - & 2438 B X WK EIC K IFTRA, &
LIEROMBREZRT RGAVNEWVIFED S EHTH
FHETHLIERIINSL BB H L, F2LT
ELEP25% U TF TR LIEMIARELRY, X7 ¥
TN D Y FERO NG &G TE v, Bl Z13R,
DICRE & W U1.8mmd Hif, L T EH12% LT TH
5> ENTOREZEFIETE 5%, RADVTCHRIED 5D
09mmD B, LI ERKIP45% U ETH - EDT DR
IR SN, BT RERIASIZ & A LT L0
bo 12721, iR L72& 912, JTEHRED 5 LLF ORd;
PR, —HRE %R, TY A MF A4 7T,
WL THEREHEMER /NS RRA, TYVANTA

y5 | D IEERIENG
OAX % NEEHEEOK A
20
X X Aa
s 15 >
vl B o X DT IEA I e
= 4
i) IR AT
- 5 éy ©
________ e b
0 c
PN 2 R 53 R ed
_5 L L L L
0 045 0.9 1.35 18 2.25
Rd;(mm)

18 Do & THEBLONEREICKIZIRGE LIEHED
[E3EED
Fig.18 Relationship between Rd; and ironing rate on the plating
flakes generation and inner diameter precision.
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Fig.17 Relationship between ironing rate and inner diameters of bearing housing part in each Rd;.

H 7 B8 5 #t No.97 (2016)



ZAMBLE =¥ r — 21281 % 80 o & h 9 FE LR 1Bt

51

NIHERIIDTOME) TH 5,

(1) VANIAZHONT ) Y TN TV TEHOK
JEGAC SRR E SbE T =3 =51 2 Hw
Wit XTIy Y v BRI DT
DIZIFY—L LITEHEIEOND, T, Do &
T OFEEILL, P ONEREZ LS 5E
IEL & & SEHPAHL

(2) DoENTOREZVANIA 7 TRIZBITS
LZE&RELERADOPE L KE 2T, NEHBEIZY
ANTA 7 TRIZBIID LTEROEE 22T 5,

(3) =7 —ADOXRTY U INT DV FEONE
SEHEMEZEZEELT, VANSIAZIROLD
EHRLRA,DOKE S (RADBREN 2 /IRILE D) %
BETHIET, Do ENTORENIEE NEE
JEOMRR AT TE b,

EE PN
1) /MRERE, BAFHRE, N KR, L - FTREIER, 81
(2001) 10.

2) ORI, AT Y, SRR, RMEE] N R, 85
(2004) 11.

3) WA RS, R EHEREEA, FRIDK, WIEE - FOE R, 88 (2007)
36.

4) TSI SC, Al 2 AR, BRI FE RS, 92 (2011) 29.

5) MmN T — 7 WA 2015, KIw — 7 7 4 ¥ AR
i, B R, WO (2015) 1L

H #r 5 8 £ it No.97 (2016)



	6　技術資料　ZAM製モータケースにおけるめっきかす発生防止技術

