[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

gobboobbuoogogobobobboodagd

oo@a) 00

Author(English) Isamu Tsuji

oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:0095380,
O0000:20140 30 260,
ooooo:0o0o0a,
oo0:0o0ooo,00o0o0o0,00o0o0o,0o0o0o00,00o000,0
oood

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 953801,

Conferred date:2014/3/26,

Degree Type:Course doctor,

Examiner:,,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(& 3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B o HRE . (HY) 1t s
Department of AN ~A7E LS 51& Academic Degree Requested Doctor of ( €L )
EERA \ EHEE (1) | . B
Student’ s Name T % Academic Advisor(main) e AR %

AR () -

Academic Advisor(sub)

EORE PRl e

s (F13 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

R0, (A EOWE ML 7- VT e~ = 7 v Z & W= KIE i BERLE~D i
IR 2028 LREL T EmENDERK SN TWD.

1E [fm T, RO RE BMZRTND. (EROREMBEOIMNTIX, HH
INTHEZ W= AR O] 0 5 TIThN TV A58, oG s TEORKIC LY, A—h—
DOHELET 28 7 0 V7 TIMLELTHEEE T2 LTV 2552 LN TERNED,
EEFEORBREMIC IV T A 7 2ERLCTEEHRY D 240K L TEBY, EHRLS
L, Fl, EROOHIKINCE Y, wEEKRB I OWEEEO B HENIEF IS, fiHoE
RKTHDEBEIZHETE TN RN AR L T\ 5. IEFE T, KB Z6HE %)
THMLGOERY, FHENT T FORET 7 b0 ) _X—2 g VHEEOIERIC L 5T
BHLKR, [EEMEOR Lo NTEBER EZIEIZDTEVBRE>TETWNDLZ b, HH
ML~ = 72X DMLEL L, ZNENORRER[EEHETHZ LI
XV, w3 =072 MLR, KPR EMEEOREIZHL TWnWHE LTS, £
T, FOMITEEZERMET 2 Z ENAMEOBRINTHS.

2% [ REMEHEOW L= VRN 7 1 77 AORFE] TIE, v~ v =v 7 2Icka
TEICH L7272 0 AT (TCANEZIRR LT\ 5. TERDIENTTE (EfkFsH 2R % F7ik)
X, MHEEVOEMBRD D NHE VRO R ZEN L, 201280 5 i ot 5
RF DO BRG] D 2 FIZFE SV CTEMAGTREO DA E VR ZHE L, ARGV OEITIZX
DRGSR OBE) (i) ([ZfE) DAE VR EZEEL T, Y2V 2HEL D, 20k
X, B M H O i A BN T CRIR IS ) SNl b0 e Th 5 2 & A Rife
ELTHY STV D,

—7, KX TRETLHMHE (7Y v RE) X, V=4 ofadthmaimiafinnsy
v RCRYI- T, FTHHEERELZHREL, V=4 xS T2 X vYohliifs 52 Ce=4
v EXRYOWEFOERMZHET S, KIS, TRENO Y =3 a2 330 Tl i 232l
THEICKXVYOREEAZMEL, FEMRERENRO LND. KEIL, DAAVERMEEZE
BEHL, Y720 2ROTWDS, v~ = 7222 MTETIE, BHEEOEHH
EEAEEBTEHOT, HERIEEZFHExRE LTI LTS, £220FEE, Lo




NC 5 —X DA & R EEICB N TH 7Y v RELBICRD D Z Enb, v =
VTR AICEDIMTIECE L TWD Ll _RTWn 5.

# 3 F [RKIBEANSNA TRV OWiHRaT &~y =0 7B 2ICL DML T, Z
OMLHFEE, BHICHF LZEERREEBTEL 200, AT vy 7 ¢ ZBENR W
FIAHeEONIMEREZIRE L TEBICINT. L, AELERREIT> CEOoaMEE2R LT
W5, ETE=A 2 XYoLzl CkR L, 2HA VRO TR HE O
TEIROEfRZRET D ZEICE VAT T 4 7DV 27 OEEAKND Z L&, i LEod
RO BEDSAAZTHNDZ LTI VLI L. KIZ, TCAZHAWT, ZEREah-th 47
D EfFDHZENTE DL ICHELICTIMERE %2 i3 ek it 21T>7-. £ LT, HRC60 L\ |k
(i EfE L L= B S i~ = e v XK 0G0 T L, EERC A RHERRER
AT THREDN EXFRO LN EZFEIEL TV D,

FAFEIREAF 2 — XL X XICB T LBEFX Y EAE S B =4 OWifakat & I
TIE, HHBEREOSH 2 W E L@ AEG ) HFREORYESEZRL, FEIELTWD. €
SeDEFMITAKIC LA TIETIE, BITHEIY 20 K3 0T, ERBREO® 5 A S #
DRFORELTEEET L L ba 7 4y ML, WEBEAZ(E L TV ZDICHIS T
P, B THEIETIRELETEZGHLT, EBICEE L COEEFEO R AF 2 —
AAFYOXYEPAEIV=A v~ =r T2 ZICEVEYELE. 7, BES YO
WTEFR SR CTd 5 DT, WHRE T2 HEH L CREDO Y & =4 R TH TCA 217\ 72
N6, ZWICEHOTOIZKLERXYOSREEEIREZ KDz, ZnaiEHEL L TEXYoR
mERE =Wl L, S 6ICZoRkE 2RI I gL L. Z ok &8
E=A4 ORI THE TCA 1T\, E=F U lmEBREEE L, BEOEYTZ0 G615 &
I EIRERE L. £ LT, S5~ =278 ZICL Y =4O TE2 75
2. BBICHWELIEE =4V 2BFEOX Y LA AEDE CHEOHE LYWV A EoNT-Z &%
e L, RFEOAMEEZFEL TS,

FBHEE AL — MR EFY LT 2 —AXF YO TR XIZEAMI) TIE,
NFE TR EHHR - MTEOREBEE LT, AL —F UL Y LT 2 —ZAXF|ZO0
TTCAZITH & L biT, HRHEDORWKRERGZITV, v =072 22V MLE{T-
T, RWFETIRE LI FIEP BT RE A O REICEM R THH 2 L 2R LTV D.
FRZT7 = —AFPICBE LTI, AMMEERRAZITY, REERELIE L7k w2 mAfhe ) &
BTDHZEuERLTCEOEMRMELZEH L TWD.

6 (e Tk, AFROREEL £ &0, SHOMEBIOBZEICOVWTHRRATND.

i @ FRSCE R, FI3C 2000 52 L B 300 B 1 ETOINT 50, b L<IFIEI 800 #EE 1 MR L T 7230y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).




(5 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

B o HRETIL G2 @« 1HL 2
Department of AHI=A7H LS ﬁl& Academic Degree Requested Doctor of ( €L )
EERA \ EHEE (1) | . B
Student’ s Name T % Academic Advisor(main) e AR %

fEHA &) -

Academic Advisor(sub)

RS SR HEBER

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

The purpose of this study is to report the validity and effectiveness of machining the teeth of
large-sized gear pair with intersecting axes using a Machining Center (MC). Traditionally, Gear
generators would require several attempts to manufacture a gear set with a satisfactory tooth contact
pattern. This is because they require the process of adjusting and fine-tuning the machine settings to
produce targeted results. On the contrary to this trial-and-error method, the concept of utilizing MC
has been highly considered. This research has developed a Tooth Contact Analysis (TCA) software,
which is generated prior to machining the teeth. This software calculates and illustrates coordinates
and normal vectors on the tooth surface that will produce optimal tooth contact results. This is then
incorporated into the program for MC to execute.

Through this process, the requested tooth profile and tooth contact pattern is achieved without the
additional processes of adjusting settings and re-machining. Through this software, it has become
possible to provide a confident response to various requests and perform machining with precision.

Furthermore, the TCA software can effectively modify the gear tooth profile to increase durability by
applying anti-scuffing settings. Whether its requirement is to withstand an enormous amount of load,
or to ensure its effective use for a set period of time, the application of this software greatly increases
the potential of achieving results from the early stages of planning. A full-load test was carried out to
prove this theory on a spiral bevel gear set produced by a 5-axis controlled MC under the application
of the TCA software and produced successful results.
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