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Abstract

Until now, a hydraulic press was used for forced insertion of plugs in the oil passage holes of
motorcycle crankcases. However, there were a number of problems with this method, such as the
size of the press needed to apply the necessary pressure and the deformation of the work pieces
(crankcases) due to the amount of force applied. To solve these problems, we developed a new
type of forced insertion device that utilizes ultrasonic vibration to reduce the amount of insertion
force necessary.

In experiments with a test unit, a combination of pressure from an air cylinder and ultrasonic
vibration applied at the tip of the insertion device enabled a reduction of force necessary to insert
a ¢ 79 ball plug from the previous 2,000N to just 700N. Also the resulting extraction load is
greater than with insertion by the conventional method. In a test with a ¢ 12 tapered plug it was
possible to insert it with 1,000N without the occurrence of undesirable effects like pressure
leakage and biting.

Based on these tests a new forced insertion tool was built. This device eliminated the use of the
hydraulic unit, enabled the use of lighter jigs, greater freedom of work positioning as well as less

electricity consumption. We are now in the process of shifting operations to this new device.
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Forced Insertion Device Utilizing Ultrasonic Vibration

FT izeeic

T—RYAOINT T VDT 50 —=Aid. EHEA VB Z BT 5Tz DM EADNSH D,
FOMRRL LUTR=IVRT—INT S5 ERLL{flibns (B1),

nek. FNS O AFHAR BRI EZ DT
UIAL TR EL> T WOz, i MNT 5 Ei ikl
LCHESY U ED—RINTH S, TDITHETIE.
BTN VI EmEE2NMNI BT, &Ml
PR ETHSD, V=T BFETLEIRED
BN EZ D,

ZCC, BEIRE OgEle£BHT3) &
9% & THEAMEBEZD G, B8R RRL
TR AR BHFE LT=D T Z DM E R IR %,

1 93207 -ADEBREA

Pl smieEAoms
21 EAFE

HREEAT LA T—7cHR X0 BRO/NI W\ ZHITTEE FEDIEHELTEL).FIN
ezt y bLTHEL, ZLT ISR F 2L Y TES Y VR ETREZINA S & T8
P 2L C Ui SR D N DHIANA STV EABIEHEEZ T O I X0, Bk R
ns,

2.2 MRES

FE AR OWBIPEZSIE, S 25 T N O BE R Y E AR B T 3L F— L 750 Z DA ERD KN
T B,

07.9mm HERZHEDIL $0.15mm DT IV I =T LOIUTHE AT BRI, 1,500 ~ 2,000N D7
il s, ZD0E. HEJ1Z21G2T2DITMES YD Y ADREL R0 HEL=y MBI ZTE T 5,
ZLT AR—AEHALTLE S,

EHIC, FIEICTA S BMITEZ R D7z, @i, IEEDAREULLTUE S, ek, MEEHIRDT289HIC
T—IDI 52 TREAEEEAIULL TV ST AV TlIEEBOB AL KL T3 HMIcH %, ZC
NP LD ERS E NTEFFTRWVIZEDOENRE LD I H B O H B 5B E IR Z
I ELL IR %, FDFbEE RO KU, BEREOHMAET SNz (B2),

Ele MENT— I BRI TLESI 8 H 570, mEDORMIZ L Z 5 MR E LD, T—
IIRIC KT BRI TR OnTRENE L 5 5,

R TE, JEARRICH D) (EEFICE LN A BDRETZT DD, N D
REixs, £iz, JXHRIEICEM AL 2 29 728, hRITMEDK FISH T 2E MR E L5,



BERIREZIAUIEABORT

Forced Insertion Device Utilizing Ultrasonic Vibration

4.8m
D—0%(TRE
NS5V TE
EAREY S BERWS v
—&nRE
£
p BB L—> 3 EA
-4 (FkE HE T—5 e | K-y
| 1=y hk Bt PRy MNps—5—
; | ]
\ [ e
2 WEYATDIBRE AL
b .
ZI Big9& D

BRI Rz R 5701, UFOHBAZBEE UTH LW ARZRI TS e L L,
FAFEIC Y72 >TE,
(1) tEDFE I GHE B ITHRR. AR—AHIE)
(2) ¥R E Rz TIGBIED 15kg DL e UTHERGEARHREE DU T v 7 2B 1Ed
(CAR—AHI[k. &)
(3) EEDA MM S ARTREE % (BhakaFE M 1)
RAKDOREIE, JTEARENRENCT ETH S0, [EAMEZRDIES THEMHEZD S U,

ZI EARIERAVAE s —

WHIEAZITO%A, —EDNTHTIDE NURICKDITESRA 23T b =IC K5
DIESD BEMT/NEVTTTHEATE S, THUE, FTROTNINEFEIIIEFFITR Z DD, REAMEE
DT, R N72T—7TEASGDENINZ2 T EDTINETDEZEZENS, LU, AT N
TREESEHRMEE RS, R T2 0 r —ADMGHERARIE O G. V— 7 AR R E G Z2F L TLE
W, BB TLE I H S,

ZT T o (kB L LTBEERICHZM 72, FARTHZ L, BEHR T IATF v I o)L Z L
SEEE (EEIIRIIZ TS AT ZITINZ EEF S B A R AT 2 S8 5 %) Tld, KU FHok
¥l 20kHz . 50 pm LW S IRENZ 525N TES, TNUITEERDME T 6.3m/s | MEEX 7.9 X
10° m/s* (FIIGEEDH 8 Jith) THO, TN EHBRENVZZE S TH %, K7z, 20kHz I AR O]
PHORABETH O, S SR T EAEEEND %, TS DR ZRD ., MEEd 52 kicliz,

BiaTBEN L B O E LIS Ko TRD W EIEIS G5I%) OW. AWK LZHK
ELBEWITHZEENTVSY . BN, nTEERIPAO I I TIRERE L RoTLE S Fetb, NI
T AR 20kHz DL EWZSFIAEN S, iz, WBIOBA L UTiE, Sk, k. Bk ZEbD 0D, @
HFIRBIE UTIEA, BEADZ U,



BERIRENZIAUICEABORT

Forced Insertion Device Utilizing Ultrasonic Vibration

i
e i

El 7uszxr
BN OHBERROHEHI A= —ICGE 2R BN T2 A, TIORAF v IICEBEbile EAT %381
BB, CNRIRINC K DT T AT v I DRI ZB G2 FHLUTED., SEibimElLoFE AR -7z
TNV NIETHHTz, BENZEHS>TZHFEALLUTIXENT2, 3O#EEEHSH. iz
AT LD T-728 ., G EBEIRA— = U THTzICFE T 5 &lc Lz,
FIFHIDIC, BEEOFEAICH T ENREMHRT B0, FATVTFAN 2 ol 8BS S5

F o 7L VR RV T2 DA F (B s ﬁj

AR TIER— LR IS, T7ARE—ZD T

FITR—IVEIEALT (B3),
B e Bl :\

1. ROALNC KBTS s \

2. ey R—IUS ST, T INT B, t 9

3. BN E SRS U, B P ] et
TH %, %

FA PO FEF) 500N IS TEAT ST &b
T, Fe WIS L ALHIC 2 o7, 3 TANEE

SR RS, BRI I E S L OB I b X 2 A S 5 £ ENTHD, ZHAREKROD
1,500 ~ 2,000N IZxfL 500N EWH KB TIEATEZAHHTHSEEZISNS,

ZI ATAR S
TVTFARKDBERONEDRD SN0, FEMT AN 27572, 7ARDHMIE, A DI

T—RE1G5H e, [JEARDOIRIMEL RN 2R TSI TH S,
RIS N

(1) 74 (R ) 1Tk d %554

(2) HEARTREZR i EEOD AR A

(3) JE ATL DR faf EH I E

4) [TE AR DL I KB MR

(5) DI DHFEERE (7—3T50) DIEAET S

Zl TAMER e
7.1 #HHRRVFE

TR 1.3 ~ 1.9% DFEDIK (07.9mm R—)L'T ¢0.1mm ~ ¢0.15mm , FZERDHL G275 &[]
FHDME) OIFIC, TO0ON DOffE TTAMIn= 48 XN TIEARHEE WS BAF&EFERAH 7z, 20D 700N
EWVSEIZTVTARTD 500N IS L TR AR ZHIAATRELIAETH %, COHE S ThHhNETY
VA THCHBITES,



HERIRSZECAUCEARDRFE

Forced Insertion Device Utilizing Ultrasonic Vibration

72 RIIFRE

|0 BEIREA |_o______ [ ISR S S I AR R

BT IR OIE LD K E TG, o famis - —
B ORRER IS E > TV BT E b 5Tz, Ez, R S e
FEDRERI T EE DHBIBIRICAZ>TVWABET LD & | =

binotz (B 4). Bk
73 [EEh 0:::%ﬁ:::%ﬁ:::%:::%::: ,,,,,,, ,,,,,, ISR S S N

FALO YOI TRIERN, AP vEREL o 1(2?%/%) 200%
Thole,

4 O ELKITHEDRR

74 T—NTSUEA

T—INTF T DG ERDRPR—IVE D ERZ VD, F— S ORI FIDICERE LTz 48 pum T
EHEALENT, B TIEE>TLE o7, B2 FF ki z 64 pm 295 L. fijfE 1,000N
ICTH AR IR o Tz,

6.00

so0 |-~
TUFAMHDDSICETHEM 5FAD g Ll e e
snmeR—LcliEkEn OB kv § [ b T
EIELCLE ST, Blivseoma g = L[
DOEFEERET, T T BEWEIIIT | T
RORARMERE T BIDOF Aol B [ | |||
LRI LTV ARG AZ L &2 L. [EADE %000 001 00z 003 :éﬁ:&gﬁgiﬁ:g 0.07 008 009 0.10
EWLb B, FAMETIEHIE 1IEAEE O S L AR R

IZZDDINTYF D B M, EBEPEAIIIRER 0.05s
UODPSEWVWSTEARA—2 T RO 4.5mm {3
IEANELTWVS, T HEABRAD 0.05s T 1
LTED, TNLL EROVIHEE R Z P UTE K
BEM®THBHEVAS (B5), £, T/ 5T E
ANZBWTEAI VDK STK7EL, INNR DD E
TEENNTH-7 (B 6),

WK, T—INT ST DIEARNY TR TIE Y
UDFEELR L Wik D7dIic s —)L Az 8
S BR0ENDH ST, MEWRTOT—INTITHA
TR —IVARR i ZBEIET E B REMEN S 5.

TANERDS THAfTH#H 1,000N BT AV928

TEZ ML, B ke AR O Ban Al

S AL ] Oy 6 E)\i&l:ﬁ;gu 44 brgf—/\"—j’aa‘tﬂ
(A UIRR SN



BERIRE Z SR LICEAR DR

Forced Insertion Device Utilizing Ultrasonic Vibration

ZI [EABEDL O s—
AR, 7520 —A it B e Uiz, TEMIC KD HEAZ LIt 5, 2 LTRDET
A=)Vt FUIEAT %, 7 e JTEAT 2B T, ZBL T LIEAZBDIKT, DL EO#ifEZ1

YAZIVHBITIT75 9,

JFEAGFEANSOREIEN LT,

(1) EAMERERETT YR, ELZY
N2BEIES B,

(2) V—ZHEUS R BTV IR UL | TU—7
DWEZIINY 7Ty T B E BIROBNES R
15kg DL FOfEiEHE L35,

() FLFT M@ BTDIC, EAZLZY I,
BRI Sy R, LIy M EX YR b
BT %, V= DIE ALRBAOHME R
7z, 2D Y —RE—RIC LD T—THO
G E & 3T s nREE 35,

VU VEROIY )72 LR OIS U THBIMICEETESK51ICLT, ¢7.9mm A—)

JEATIIE A #i % 700N IS3GE LTz,

TR K BEATIE, BERZ NI BT RDEATN S, MEEHTIEEA RS
FHETEHTENTER, ZC T V7 KO MEREHL, @S2 g3 mEE A 7z
2 THRILDITUC ATV TLESZENG EHIHIL TV S,

JEAFENBI7ZE 7 1R TS

7 BEREREARNE

EI FFEUEABEAICLSHR S

BUEAPERBIN TH A, F—IVEANIBD S OERNMRE TCORNARIIBEL TR, i,
AR R 2T D UGl =y REE IR X YRy F O/ N0 E 17 56 Bl T Tz,
F i g7 /NI KO ek RO ARz 77 %HIK T & 7z, BRI ERIIMNEREDHEOE
HEIEWH, AR BIREI 58 % DHlkE X7z (&),

K1 WEREEBFREABEDLLER

FERAE HBEREAR Hlig=
AR—2R 15.36 m? 3.6 m? 77% Bl
(4.8m~3.2m) (2m~1.8m)
HEEN 17KVA 7.5KVA 56% HlliE
HlERE 100%( £33 ) 96% 4% HliE
ERaERE 100%( &9°% ) 42% 58% Hllimk
EBRUREESE 300kgx2 15kgx?2 95% Hll ik




BERIREZIAUIEABORT

Forced Insertion Device Utilizing Ultrasonic Vibration

m HbYIC e

Sl SR ZISHUTHEAZ S5 Z 2DV, [HHRED VRN THREZIRDT-H, SHIDHN%Z
KU, EETA BTN EZHIF BTN TER, 5% SO IO T 5128, SR
BB R— OB R T 275 8. BN AREO B R &2 D TNOETZU,

W2 E& 3Tk
) BRI  BERXMEE GhrEThk) (1978)



