AGAL o4 N9 SFAN BE AT
A Study on the Deep Kerfing Technique in Rock Using
High Pressure Water Jet

293", orgd AP
Byung-hee Choi and Hyung-sik Yang
YgEA2A9A 7Y, PR

x =

AN, 23, 713 2L HEHA LA A g AL Fker))E AGE & UE A
HAE 3AH2Y EZEH(slotter) & A 3Hele A E didez EHA Alade] HAFEE AYPs)
Aotk RPYWEE K& 75 Vmin, ¢ 379 MPa, 83 75 kW39 JETPACS FZ AM&3M9a,
FHNEE S AHA, AFNE AT APAYAAE B3 Aokl Yol A A
@ 2 g S2E ¥ F2YY 712NYE WA FY53, 1 A%E EU2 AW 22
Hell % FUAEL A s

E5Y B O AP 23} u¢rRe ERGYe AR PuldsN, =29 olF
£EE oS Yrel whulel BAE AT dvbd RAAPAME E5 B dF A4
s Az @ $AYe Fvke WAAESL A FlE, FAHE ZAsA 35w
oldel ARAES 3718 Btk WEA 2 o eRAANE 44Y £F9 U
ol igto 2 THE FolYoeM W Zo &2 Jhedy AAMIES} ARAR

3 A2 £2E6 oF APl ANE €FEL HT 22 mme] £o2 Yo nigdzix] A
2 HY3ld ZL A=A vEAYe] 7Heddn. AEdELS 16~32 mm/secd] EEHHNA 4
0~160 mm%/secZ Uebch ¥, AK€ 24 I/mine] HUSKY S-200 HIof & AlgzAx

JETPAC H =] Hj3] 1.13~347 o] HAHEE Bk

Bao} : AEIA, £2, Aok, A, F2HA

.M 8

z7) HEA #871ed AY2Y, 53 P
A QYA AFAde] e Aoz B o
F 71&9 98 AYRAN =2d FAYES
AAHA SN 12ld A 534 AH4ol

105

AHAE HR3Ee kYo AFHI . B
o) o3d YA QYL 30~50 mm =
o ABES Holn, AE WU Hg 28 F
Fo] ¥1, 1~-3 m¥h FE9 v & Ad
&2 ATY 4 990, gololBE sojolg
S7heke AL AAYHE Ad Hew Pt

k35 RERY HI9HF HIWE001.9)



=R cHBortolussi, 1988; Hawrylewicz, 1988].

E =RdAe ARt ez gazF, A
829 71, 72E A 54 22 HEHA &4
2opoll A Az AL F(ER)E FDE F A
T 494 E F4d4 £2HE AFstd T
A AdEEHe 2 F9 d4E dideE HHA
Alagle] HdEagg Agddth d9iagd
PR EE2E FHAE, IF £984, AAds
& dAA

2. AlEE HER A2"He 74

212

AnrA o2 R AADAANM AlA3
o FHFGAD EAle o2& HA HAelA
JPHeog #BAY EE AuEy I ¢4
uE gHAe BE RFUARES dZHo 9H
A Azgolg gk B AP YEHA Alx
e A DYHE A2dHd wELTF AAF
g2 FEY & A

22 NQYHIT A|AKY
zgEE A)Ade Z97)(intensifier) & 3}

FEFe] AYFFHRE TEL °I€ =

),
et

4

of
ofs

)
P I
o2
il
1

ot AFEAY AdETrt §
BEo] e 98 Fig 134 2
xAgu7t 83ttt o] FH|E ¥F Flow
Abe] A ADMACS! JETPAC Al2l=9] 8
U2 Hd ZAY 379 MPa, Hdl#& 75
Vmin, §% 75 kW JFolt}.

do rir = o ¥ zo
2 9 o 1%
> o,
&
Hu
i

o AL

23 L E2S Mo Ex|

A A Al2dle] SEEH) e =F o4
E2(nozzle assembly)E A3Hstn Had g
& FYI}E FAE =F2F AFAHG FE

PN TR 2530 1]

106

o dE B0, Age FUE FEEokIA
£ NC Al&dlo] @o] AHgHE, 2ol 2%
H(robot arm)oll ¥ AEATE LA 2
P ok & =AM E HEEE B

2 A5t ge €22 Avs] A A3e
AEY L 114 FHESZEI} =FLF Ao
29 HFah,

Fig. 1 High pressure pump: JETPAC

3. doiFoll 2T AMHA I =AY

31 AMENE 9 gy

AntAl A2 e A (Abrasive Water Jet;
AW]) A 2"e I4FHFE EARITIE HA
Al dutAe) EFFAE T ARAE T
(hopper) 2% T3l 1 vt E &
Al i3 me] AL FF3d ARE FAA
#A Agsi= Aadez  HeolfcHHashish,
1984]. AWJE F4€ vkl oA A8
F7t2 B 9% A A(Pure Water Jet;
PWDel ulal 2 Aol A gt £ A
oM e Ydes PWISH AW]e] A
DTS vusdn. AP HEH Fo &
FAAES TheH 2o

« =ZFF7: 03% mm, 0457 mm
» =258 774 317 mm, Z°] 76.2 mm
« o]AAT ¥ 2AZE: 100~120 mm, 90°



= ES9FE: 140, 175, 210, 245, 280 MPa
« o]F&E: 192 380, 56.7, 75.0, 93.3, 1115
mm/min

AFo] Algd dMAREE AYPEY AHA
(B 7FA)olm, 8 EAE Table 13 #Zo}

=< v

Table 1 Physical and mechanical properties

of Jeicheon granite Fig. 2 Typical rock specimen after AW]J
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Fig. 3 Effect of abrasive mass flow rate
Table 2 Sizes and mass flow rates of
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Table 3 Physical and mechanical properties
of Geuchang granite

Mass density 2.65 g/cm’
Uniaxial compressive 2
strength 1,240 kg/cm
Brazilian tensile strength 120 kg/cm’
Porosity 0.28 %

Fig. 9 Typical kerfs cut by vibrating nozzle
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Table 4 Water jet parameters

Types of pumps JETPAC HUSKY S-200
Equipmentpa maximum pressure 379 MPa 280 MPa
rameters maximum flow rate 7.5 V/min 24.0 I/min
pressure range 175~280 MPa 161 ~189 MPa
Jet & nozzle orifice diameters 0.304~0.330 mm 0533~0.762 mm
operational flow rate 3.0 I/min 6.5 /min
parameters stand-off distance 20 mm 20 mm
rotating speed 1,200 & 1500 RPM 1,200 RPM
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Table 5 Effect of jet pressure: Impact angles: 90" & 15°
(mm); Nozzle dia.: 0.305 mm; No. of nozzle orifices: 3; ; Rotating speed: 1,200 RPM

Nozzle 10 passes 20 passes 30 passes
feed rate 210 MPa | 245 MPa | 210 MPa | 245 MPa | 210 MPa | 245 MPa
1.6 cmv/sec 30.25 40.25 54.00 79.90 76.75 119.75
2.0 cm/sec 22.80 37.25 51.50 69.75 73.33 105.75
2.4 cm/sec 23,75 33.25 43.20 64.60 59.00 87.50
2.8 cm/sec 20.06 22.16 33.67 44.25 49.20 68.13
3.2 cm/sec 1476 - 28.75 - 45.00 -

£2H9 AFAAEL, F A28 (cutting
rate) 2 GHAF AAHE A5 Fg w3t
H, B Ao oledxe Haxe Fo
2 AodE dHdAgs i ANPA
et 289 48 ¢ 40~160 mm?/sec
AeHch &4, Hd{E 24 /mine] HUSKY
S-200 Hxzo 9%t AlFHEH JETPAC HiLo

Hla 1.13~347 o] FHIEE B HHFig.
15).
Fig. 14 Typical kerfs
Table 6 Effect of jet pressure: Impact angles: 90° & 10°
(mm); Nozzle dia.: 0.306 mm; No. of nozzle orifices: 3; ; Rotating speed: 1,200 RPM
Nozzle 10 passes 20 passes 30 passes
feed rate 210 MPa | 245 MPa | 210 MPa | 245 MPa | 210 MPa | 245 MPa
1.6 cmv/sec 49.65 65.15 96.30 128.93 134.73 195.23
2.0 crm/sec 4455 57.85 84.40 119.95 124.30 173.80
2.4 cm/sec 44.00 51.15 81.57 99.90 119.70 142.75
2.8 cm/sec 41.65 38.50 78.05 87.25 107.80 145.45
3.2 cm/sec 39.18 58.58 69.55 98.63 104.43 130.50
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Fig. 15 Comparison of depth of cut:
JETPAC vs HUSKY
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