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In-process Dressing with Waterjet (2nd Report)
— Effects of Injection Pressure and Injection Angle on Dressing Properties —

Masaki IZAWA. Hironori NAKAZAWA, Nobuaki IGUCHI, Naoki ASAKAWA and Masatoshi HIRAO

In previous paper, cleaning and removal functions of a waterjet were examined and the effect was validated as a means of in-

process dressing. This paper discribes: a) the optimal injection pressure of a waterjet dresser depending on the grain size of the
wheel and b) the dressing effect of a waterjet dresser in relation to its injection angle in grinding Ti6AI4V using a cBN wheel. The
optimal injection pressure of a dresser differed depending on the grain size of the wheel, and the condition of a processed surface

deteriorated when the injection pressures were not optimized in the in-process dressing with waterjet. It was clarified that higher

waterjet pressure was required to remove chips as the grain size of a wheel became smaller in the dressing using wheels of a grain
size from #230 to #1000. The collision speed of a waterjet with a wheel differed depending on the injection angle. When a
waterjet collided with a wheel in a direction opposite to its rotation, the collision speed became higher and a better dressing result

was obtained. Conversely, when a waterjet collided with a wheel in the same direction as its rotation, the dressing effect decreased.

It became clear that the injection angle of a waterjet has considerable influence on the dressing effect.

Key words: waterjet, metal bonded wheel, surface grinding machine, in-process dressing, dressing effect, size effect
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Fig.1 Principle of waterjet in-process dressing
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Table 1 Experimental conditions for injection pressure

Grinding wheel #230, 325 , 600, 800, 1000
{BN-N-73-MBZ)

Wheel dimension @180 = 10 * 31.75 mm

Wheel rotational speed 3360 min”!

Depth of cut 1pm (#1000), 2 pm (#230 - #800)

Feed speed 1.4 m/min

Workpiece TibAl4Y

Injection pressure of W) 98, 107,115 125,133,142, 151 MPa

Stand-off distance 20 mm

Nozzle diameter 0.2 mm

Nozzle rotational radius 20 mm

Nozzle rotational speed %50 min’

Nozzle head

- High position
bdmm

Middle position
Hdmm

Low position

Workpiece

8 : Injection angle

t : Injection angle

Fig.4 Schematic illustration of tilted dressing position
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Table 2 Expenmental conditions for dressing position
#230 (BN-N-75-MB2)
90,98, 107,115,125, 133 MPa
[High] 50/ 20 mm, B=135"
[Middle] 20/ 20 mm , 8=90°
[Low] 20/ 50 mm , B=45°
[Tilted] 20 /50 mm, 6=45"

Grinding wheel
Injection pressure of W)
Stand-off distance
(upper / lower) | Injection angle

(———--—-—--—-— Grinding direction

() Injection pressure of W [15MPa

(b) Injection pressure of W : 142MPa
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Fig.6 Surface of cBN wheel (#1000}, Ground removal: 189 mm*
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Fig.10 Relationship between ground removal and surface roughness
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Fig.12  Surface of ¢BN wheel (#230), Ground removal: 240 mm’*

4O LEZSNS. —F, [Low| TII WI HUKRA —ILICHEZE
§ AP, [l I L TR T & % 12 M O i 2g A
KE 2D, [Middle] &0 B EEEHENNEEIZZSb0 L
pRENA. UL, EBRE (Middle], [Low| O iR $E N
j23:iZ 107MPa TH > 7.
CHUTSAHHEAERICRE BT S L0000 W OREAR
RTHsEEZLND, Tiabht Middle) I2BF5S8did, /X
Jbasy BObEEEe E R 20mm THAOIZH L, [Low]
Tl 20mm & 50mm T&H D, Sd 748 50mm B2 20E8HI 1 >
TOEA KLy IR [Middle] T LAy
K1 [elisdc 2 R A S N 50123 L, [Low] Tid 1 [
UM A 0. £ 018 (Low]) TREWELNVLEL
RoltbDEEIONS.
ZITAEBORL Y L 2RO TERTS & [Low]
& [Tilted] TIZFEREIZRKR E720, [High] TidhEfeoiz,
BB, LOEEORT—IVERREOFIER 12 [RT
5 B E
ARFFE TS ISR ELL FITRT.
==y hERWEA 7O ARLy L B
LTI, BT =IO &R DUV TR £ N AL, 1]
WTEWHDFILLLE CEZNL R THMImIEE LY 5.
(QE20~ #1000 DHRFIEIZBID FLy & VR ON T, K
FEHVNEVLIRA =T ETHENRORM, 0 AR E
L —F— T xw FOEFENAELS 55,

QI —F—2xy hORA—)UTSHT DR AL KL v
UBRIESEET S,

E 33

BRI L TEY S i B Ao RO TR R
OIRIFNERICHE T, /o, APPSR TT A a2 hu2
B IRAER A, B R (5 R Tl s A5 L0
PRSI LA (B TR T3 CBR)) (THEBI OB 2 Y

&2 X KK
1) #FFERE BN - ¥ TR R —VORENY, TRMRR. (%D

15

2) EIREA, REFESL BOMEL PHOE N SRk T, it
RS, (1984) 1

3) W& LIS, d—ntt (1987) 3

4) RN : ELID WRSIOTEER:, ¥R, (2000) 17

5) HED—F—T 1w MRS D —F—T oy MEINEEN, %
(1993} 1

6) B BMEE D=y — Dy MM BURERL ALK, (199) 30

7) CEIEEE, KW, A, SPendEE LHEE e -y =Yy
FOMTEE —BMERIZIIRFDEE SENGNORE -, Wi
TH48E, 12, 3, (1995) 4.

8) PreEch|, BRI, HOEH, G#S - THRe U —Y—Y vy
FERBWSEOOT > TOEARL Y 2F GBI, WETERLE
. 64,9, (1998) 1335,

BEBISFSE Vol.71,No. 10,2005 1319

(&E2H



