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ABSTRACT Linear cutting tests on granite were conducted to evaluate the cutting performance
of abrasive water jet (AWJ) using several types of abrasives. The abrasives used in the tests
were garnet, aluminum oxide, and silicon carbide. And one type of granite which is commercially
known as “KeuchangSuk” was used as workpiece throughout the tests. The results from the
tests were described in terms of cutting depth and abrasive productivity. Authors tried to
confirm the effects of the operational parameters of abrasive mass flow rate, water pressure, and
traverse speed of nozzle on cutting depth and presented almost all the data obtained in the tests.
Abrasive productivity can be defined as the area of kerf wall cut by unit weight of abrasive and
is an important factor to evaluate the cutting ability of abrasive and assess the cost effectiveness
of an AWJ system. In the tests the maximum abrasive productivities of garnet, alumina, and
silicon carbide were about 0.21, 0.24, and 0.20 cm’/g respectively under similar operational
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Table 1. physical properties of tested rock

rock type granite
(Keochang-seok)
density (g/em?) 2.65
compressive strength (kg/em®) 1,240
tensile strength (kg/em®) 120
absorption (%) 0.28

Table 2. physical properties of used abrasives

type of abrasives Garnet Aluminum Silicon
Oxide Carbide
hardness (Hv, kg/mm® 1300 1500 2500

density (g/em®) 3.94.1 3.96 3.21
particle size (mesh) 70,80,120 36,80,150 36,80,150

: G70, G80, G120, A36, A80, A150, S36, S80,
S150

* 37|



178

3.3 AlEtid

B AGollAE <Inkale) ZFol mE shrkale] -

A5 H7167) Sfeted Al7kA) eduballel disted
ol 72 FdeLEE ”49]"(]7’]U411 A} AIJ_,%

o -"»* o} ¥
e o & (8

O
9.
ko
).
_,“;
tm r
i :1
i)
sl

=

b= e gl &
vl Qlof siele
g}, of7)ell e
, olAAR, o]
Ak goll <
chd gl it H A F R Aukale, Ak
£ Artolg 4wxl ollljz| o] o

g

0\'

i)
H:]g}-/l]?' El 01‘L %og/gg

rx

iy
wle
10

E
_lt-) V‘\E
ki j{;
vy 32

[
32 Lc
lo f&‘
2 i
o N
Lo
RSAAC)
o X
o
I

ali

L X0 22 e ox
o
)
b
b bt
. -{E
il
o
ox oln X 8
g AUy g4

ofr

o
= iy
ok 2 AHelAE of heul EAES Ax
A7hel AER A5t} Aol EEAH alvlale)
PR LECE
etubal) Fjepel S4e dubal Fojoll bl o
Aeltieh A9F dolglis alukalel A S4 sl
si3ict.
C A% RS Eobel A 2458 o83} o,
& ealgA A7 : 0.457T mm
b. Focusing tube #7J : 3.175 mm
c. o]AAg] : 10 mm (focusing tube®} A H 3w A}
ole] Agl)
o Aol AL An|] g @ ALL vl 7k}
a. 24 140, 175, 210, 245, 280 MPa
b. o]&< % ¢ 38, 57, 75, 93, 112 mm/min
c. odnpxie] &5 4 Qxt=7] : Garnet 70, 80, 120
mesh
Aluminum Oxide 36, 80, 150 mesh
Silicon Carbide 36, 80, 150 mesh
d. v} £k : Garnet 192-375 g/min
Aluminum Oxide 151-387 g/min
Silicon Carbide 180-321 g/min

L
-0
oX

4 AEH E g

4.1 HADIXY XHE| Hek
oAubal Y7ol FFt AWl 213k g4 Htel) Qo]

7B Fadt e 4F vhpd shielel &, qlvaiel £
Sroll whet Arksd g5l fodul ol HelA7] uiitol
t}. o}& 5o, silicon carbidel> W7l &8 8143} =

A% whitol A ARG Q1S F glovt 74l

Hlgk Holu}. vh garneto] 749z 71AX & s}

g. 4. view of cut slots by AWJ.

Fi
1007 1
90 Numbars above bar graphs:
1 Abrasiva mass flow rates {g/min)
80+ | Traverse Velocily: 75.0 mmymin,
Water Prossure; 210 MPa

Depth of Cut (mm)
wn
o

1041

G70 G8OG120 A36 ABOA150 S36 S80 5150
Types of Abrasives

fock Spacimen: KeuChang granie, Nozzle Onfice Diameter: 0.457 mm
Focusing Nozzle Diameter: 3.175 mm. Stand-off Distance: 10 mm

Fig. 5. depth of cut with various abrasives at same
experimental condition.

ARksee Auks] Holut o
G el Sae. A s e
tapered sleeve?} focusing ‘=58 whe] vpRAlAH &
Aee) M7je] AAT RopE f5elAl Ak uheb
AWIE vl 2 Ackssg A Ayt
obgv] o) wpREE AT $HE 7k ok o]
dHolut & 4= Qlvk. Fig. 42 Alglell A8 7749
S48 HolEr)

Fig. 5+ =& o|44% 75 mm/min¥} EA A9}l 210
MPa G=Foll 4] 7} qinfaflol] 28k ArkAl e g Ko st
gJu}. Garnet& dvlal) £9leke] 225-333 g/min 2 ul
50-70 mm Axo] AulAly s Holrl, Aluminum
Oxidei= 59}k 171-281 g/min®} ek 35-70 mm °
zo] AukAlv B yolvt Silicon carbide?] 73-$ ¥
2k 214-231 g/minoll 4] 40-50 mm A %e] Aeb T &

Mol il Qlubal e AUk 80 mesh

N 'u‘m 0 oX

r%



104 Absasive mass flow rale;
G120 = 230 g/min
1001 AB0 = 260 g/min

5150 230 g/min
] Waler Prassurs: 210 MPa
23

7

38 mmymin

- 57 mmymin

Depth of Cut (mm)
8

T

R

75 mm/min

"1 | 93 mm/min

&

"
Types of Abrasives

Rock Speciman. KeuChang granite, Nozzie Orifice Diameter: 0.457 mm
Focuaing Nozzle Diameter: 3.175 mm, Stand-off Distance: 10 mm
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g. 6. Depth of cut vs. type of abrasives with tra-
verse speed as parameter.
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Fig. 7. Driving pressure vs. depth of cut with tra-
verse speed as parameter (G80).
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Fig. 8. Driving pressure vs. depth of cut with tra-
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Fig. 13. Depth of cut vs. traverse speed with driving
pressure as parameter (S80).
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