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The effectiveness of a diamond burnishing method with rotating tool, which is proposed by the authors, is investigated. A proposed
hybrid-type parallel mechanism with spherical 5-degree-of-freedom range and force control was used as a burnishing machine. A
diamond tipped tool, which is rotated by the high-speeed-motor spindle, was used as a burnishing tool. A hardened die steel surface
were targeted. The fundamental characteristics of the proposed method were evaluated by the surface profile and appearance of the
burnishing mark and metallographic structure of the burnished surface layer, and the advantages of the proposed method were clarified

by comparing with the conventional method, which is without the tool rotation.
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Fig. 1 Spherical 5-DOF hybrid-type parallel mechanism Fig. 3 Proposed burnishing method using rotary tool

2015 A AR T KT R ST ol T 2 T S 2R
—373—



F46

2015 FEEREE LA F RS

WHEHE S OMEHREN 2 R CTE /oo e B2 b D.
32 %Uﬁﬁﬁiﬁ%ﬁtﬁﬁi%%

VI L DHEERNT 5720, K S5@), (b)iZf=5 25
mm/sec TéﬂﬂIf@ﬁﬁﬁ/ﬁ(%Tﬁ‘ v, FAXZENEN 17
m/min, 100 N TRz 7=. X 4(b) & T, %0 EEZRED S
2 LICXY, INTERRABRES 72 0 AFEEIC & 2 Mk
BELELTWBZ ENbND. Tk, LV EEEZBOIES D
LTk, M4Ab) TOERSME KR LT, Rl OM/NHMIC
SHU, L 0RO EER 25 CE vt EBEX b5, f=5,
10 mm/sec IZBW T LEEHRZ 5 L2WGEE, RV EREICED
FEGIRA~OEEITIZE A EBO NN -T-Z b, ZOMH
PEANTEORE E W2, TIEMORERITIEG U Tk Y HE
EEEEDZ LT, AL LT EOREIRREHIET S Z LN TE
BHENZD.

3.3 HAANKREAMRICRIFTEZE
X 6 12 v; =17 m/min, f=2.5 mm/sec, F,=200 N (Z35\} DKM
FERERT. RIZHD X HIZ, K50b) &g LT F OB X

0y
(a) v, = 0 m/min

mishing mark

(b) vy=17 m/min
Fig. 4 Surface profiles (= 10 mm/sec, F,= 100 N)

oy
(a) /=5 mm/sec

Burnishing mark

o

""

(b) f=2.5 mm/sec
Fig. 5 Surface profiles (v, = 17 m/min,

F,=100N)

Fig. 6 Surface profile (v, =17 m/min, f=2.5 mm/sec, F,=200N)
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Fig. 7 Surface appearances around burnishing marks
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