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Abstract The differential gear system is a device designed to distribute the driving force of both vehicle wheels
and control the rotational speed when the vehicle turns on a curve. The differential device consists of a differen-
tial gear case, a ring gear, and a pressure ring. A differential pinion gear and side gear are mounted on the dif-
ferential pinion shaft inside the differential gear case. In this study, a pin press-fitting device that mounts the pinier
gear and side gear to the differential pinion shaft in the differential gear case was designed, and a jig device for
pin press-fitting using servo press was developed. In addition, by precisely measuring the pin press-in load and
press-in distance according to the pin hole diameter of the differential gear shaft, the optimization of the pin press-

in process was established.
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Fig. 1. Schematic diagram and device photo of pin press-in machine for fastening differential gear case and pinion shaft.
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Fig. 2. Configuration diagram of pin pressing device.
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Fig. 3. Configuration diagram of Servo press.
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Fig. 4. Differential gear case dimensions and shape.
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Fig. 5. Pinion shaft dimension.

Fig. 6. Spring pin dimension.
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Fig. 7. Pin press-in process diagram.

Table 1. Comparison of pin press test results

Shaft pin hole Max. press-in Press-in
diameter load distance
(mm) (kgf) (mm)
Q4.7 148.8 225
Q4.5 177.3 225
243 217 225
04.1 348.9 225
039 418.6 206.9
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37 =
TES

o]2=9]

A F B AR AR 5710 7
g Ao Asle], 2me) BE 52 1

g 7Ist] ddsted ddARE 54

=

A ) Bl Slo] 22 A ol
tsE dARE 2R

£

ol whE



30 gt - Az

Ao}, A FYFAAA Spring pino] xFs7]0]
Aol2=2] Pin hole M= AR HFAHS H
Fom, FUd ABZES] Pin hole 1ol U4
0] A3E A= A wpe ez g
o] & zo|7} Hol= AL R & 4= Q.

Fig. 89 e}l o] AU ARZES] Pin hole
Z170] 04.1, 043, 045, 0473 AE FIA=
7} 225 mm7HA] &2 she AoE FRI1EIT. A
Tk Pin hole 273°] 03.9%1 ZALolle 4dA7 A
A gk HEAR 225 mmell EESHA] KBk, o
s FA3 Sk @S R B o3y
T2 471 ARkS mEstar, A4S AAE Zh
T2 HA GYstz] HM9IE 190250 kef= A
STk, Fig. &} Fig. 79 FE0S aEe Ay
£ HW, Pin hole 373°] @3.99} 94.19014= <Y
skl A ot Jelel] afdan, whdEdd 04.5,
04.790 1= A v QFQlsks Rglel sidRict. w
g IYA ARZES] ZHFA A= Pin hole]
2739l A5 HANE 710k spr el 04.30] H
Ao A7 B #HF T 5 YU

O

o

o fr

4. #2 B
2 AFlME AR 2R 7]0] Alolo] XE
Aalal A S gk FXE AAsk A o
|21 AHE ARSI AR5 7]01e] U Ak
ZEo| AdE= Ao hdHS T8 FHTo|
t}. Pin hole 273l W& HA<| Shdskst o
AZE S7gsl] ZHETAoNAM ST U H
915 =E3H9Th U ARZES] A EL Servo
press= ARS8}, FUA ABZEQ] hole sizeol] u}

k!

e

- AR - Ao} - el

E g ddARE A S8 5 Ue
H S 7sigeh olUel AFZE Q] hole 27
039, 04.1, 043, B4.5, 0472 AZ3IP oM,
A7 FUA ABEZES] hole A0 ALFE
RIAZE AR kel 225 mmE BAEIIT). sHA
7 hole F730] @33.9mmel Aol 94U AR
FE sfgo] 543 sk B3s ERIIAL, o
AAZE 2069 mmz A7 Fholl v 2Hs
UERES Rl & 4 AT

Ao o3

7|

o

B o7e FAaA7]19%e] WC300Z2AE 71&
AL Aol g A7) FREE A
d2g 9433 A 7h, No.
S2641371)

r
il
4o ®

References

1. Mizoguchi, Norihiro, Susumu Okada : U.S. Patent
No.10,167,945 (2019).

2. Patrick Adebisi Olusegun Adegbuyi, Opeyemi
Lukuman : International Journal of Science, Tech-
nology and Society 5(3) (2017) 41-45.

3. RS 9] 491 - A2 EEIA, 32(6) (2019)
270-274.

4. A3 9] 490 .
303-309.

5. A4F ¢ 491 ¢ S AREAEEes] Sy,
(2009) 2705-2710.

6. K. Mori, K. Akita and Y. Abe : International Journal
of Machine Tools and Manufacture, 47(2) (2007) 321-
325.

7. K. Osakada, K. Mori, T. Altan and P. Groche : CIRP
Annals, 60(2) (2011) 651-672.

253 A, 33(6) (2020)



