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SUMMARY

We had developed the no-grease type ceramic power sprayer with this
study. The developed no-grease type ceramic power sprayer was revolution
-ary changed the structure and performance of existing power sprayer.

We had improved the lubricating system from grease lubricating system
to .no-grease lubricating system, and changed the material of plunger from
stainless steel to ceramics-and reinforced the material of V-packing:

Therefére, we had enhanced the performance and durability of power
sprayer.

Our developed no-grease type ceramic power sprayer does not need the
oiling of grease any more, because it had been adopted the agricultural
chemical water lubricating system.

The plunger of our no-grease type ceramic power sprayer is not wear
any more, because we changed the ‘material from stainless steel to ceramics.

As improving the power sprayer; we make reduce the expense of repair,
parts replacement for power sprayer.

Through this study, we had developed no grease type ceramic power
sprayer, completed the commercialization of this power sprayer and we are

going to produce 2,000 sets in this year

1. Investigated the basic theory and analyzed the mechanism for power

sprayer

2. Executed the comparative test and structural analysis of power

sprayer in inside and outside country.
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Surveyed the basic theory about ceramic material, surveyed and

analyzed of shaping, production process for ceramic material.

Changed the material of plunger from - stainless to ceramics and

applied to the power sprayer actually.

. Developed -the no grease type lubricating system for power sprayer
and applied to the power sprayer actually and then the theory of this

established.

. Surveyed and analyzed of customers’ requiring specification and estab

-lished this as our developing criterion

. Finally, we had developed new type power sprayer, no grease type
ceramic power sprayer, and completed commercialization. we have

established the mass production system.
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W3 gz MODEL 1 | MODEL 2 | MODEL 3 |MODEL 4 H 1

1 | AhAIR 100A13} 8741 57X 64217

2 | AHRAEL(%) 95.8 95.5 95.2 95.1

3 AHAHEE(%) 1.8 2 5 5

4 AF8-+H (kef/ o) 25~40 28 30 25~35

5 | H29 (kef/cr) 50 40 40 40

6 8/ 2=( °C) 60 61 80 65

7 | 29%% AL 2 oouam - = 7t zouMm
ZAA(38) [N (FE) [ 314 (&)

Y A —)‘\_ -

8 | T (170) (4) (17)

9 | ¥usn nix 8 & - Ek op W E

10 | VAR otz o} 2 - - -

11 | 284 08 sl2 | sl2(ED) - e -

12 | =84 oz H nE - - e

13 | gEAelA WA o F - - “
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ZFAte A AAG ANYARE EGR 9 FHEEI Z FHE UEA, U
R4 2 45EY e ged 2o

7h MY 2&
Ev = Q/Qo x 100
Q=A*S +*n=*=N/100

Ev : AH &2 &(%), Q 1 °]& ¥WiEF(L/min), Q : AA W&
A M ddd () S o MR A (enm), n : 7FE A,
N: & 34

NE AYE B3 F APE 2 5%l 4] AHE YT glo} ANEee BS
Mad A5e Yehiz Yo

W) dEEEs
P £ 4P /P =100

P ALQA(kef/er), AP : LW E (kat/ar)

18~5%H =9 WELEXN AYE AP/ 2 ARIHAE2 ozte] zolE g
W glov BF 10%0lWaA HARFARC A Aoz FA=HUG.

o 2493

NYF 71382 BAkg/ore] WEEE HYT o= 2} AYS T
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C
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2 AYE A5o2 Aste] WA Aoz AWs)tF MODEL 1o 7% 58

B &8F 2%

HEAYA o) 4N BHE SAY HELERAM 74 AE 7IFEE 60~80
o A% LEAE YA ol 2AA Aol2e F8F 2EEA FY
$5& 918 2YaSs Ady 229 502 % A EPAY A

Q) mYAAol2e EAA slol= ¥, AAY % FAA T 4A FH AR

o

O

%

e

B X
o

4z

29 FojA L= Ro MODEL 1o] 7H¥ $48 45< dehhgich

o) &R FH
AN@e 4] Alg7] FolM MODEL 48 AAE 374 71% ERelA FH
o] W@ on) MODEL 1€ Alg 80A1ztetel & 2 J4slA, MODEL 2& Al
¥ 70472 94 2 2 Aol A, MODEL 3% A¥ 50/l a2 3
she el 87 Ak

ETER S
ABAZ 3~4NE BPZ TAE TN ¥4 AT ot 4=
o 29 zan aexd F718 3FFAel ¢ F2E Ao vyshred e

A 238 2" H4A FFEALL A Y 5 Ae ReE FedE
R EE LR
N¥71% % MODEL 1, 2& 2279 2 3 ¥¥e] gizle MODEL
3, 4% WRHAY npr 2 AYPo] WAt FHEH] AV HA @& @HI
A ole EAUAY FELFoT BAFGE By o oY H2@Y o
& Aoz slol= Fy ¢ AFAF U AU AIYE R £40] WA



Aoz Bdgn.

oh) Vil # S 2 nlm
AG7IF 257 valg slrdgel wygeon =g Edx gL
MODEL 3& #l9jstn 25 v 3 AQHE 4o SARAY o= 4due 7}
AL, 2d=9] HAFR, YA FURE, WYY oo 37 So 9@
Aoz FF ol MY, vlEF/E HA@ AFAINY] f5d DY BRI g

AUAE F A, 34, 7133 =9 AMHe] o § Aoz wog

ZH 93 wim

AE7)HF MODEL 48 A9 37} 71F 2FAN ZAA # nl2- d4
°of XA =H ol YA &, WYY 2o S oY TUAY Y £
Al BAEFo] JHeFor Wl AEA 9y ii 2GR} 89X dE%
2, 3, EdA A &R A, sHdAM AS5HQY B ntE Ao BAEY
%.oole A" 229 F5FEs 2 o B 4oz g o
A7l AN E AYY 229 LFAEE Fojol oz 9y 2o Aog
AL, F-ASY AFDE dvtEAde]l 3E Aoz WANZ »ast Ye
Aoz wasEU

K

i

4= T8 U9 FHEFIY ALE HT & Heln.
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E 4 F8 FHEF7Y A viag
g o R [BeEuE | sasug |amssay| OV TR
g4 - JPS-T70A HS-70A | HJDS-70K SX 550 HP 653
ZolxZxgol | mn | 460+320+405 |460+285+405 | 505+330+410 | 450%330+345 | 445%310%410
F % kg 22 255 22 19 195
ERFE -
A | M| 03234 $32%35 $32+32 ¢28+27 | 432¢20
=34 ¢ | A 3 3 3 3 3
74 &3 cc 870 870 870 (750) (750)
F8F 3 | cc 1,150 1,200 1,200 1,100 1,100
VEL A7 il 250 270 304 180 180
g3 PM 800 750 800 600~1,200 | 600~1,000
28 ¢4 kg/c.m’ 28 30 25 20~50 30~50
Hz = ke/ct 410 40 40 50 50
&8 &9 ps 58 5 45 1.8~6.3 24~67
F F % L/ 65 63 62 30~60 29~48
F) A71%9 AQ N 7% F YR AFEL olv] TAAI Aoz ARHY
I EBAAE T2 T FYEA G WAL A4dT Ak 71FQ
A 3 A Aebtaz) L BIg SRR 7R 2}
i. Azte 2AFd 71z 8
7t Aghe) ol
AZRe £27], 2, AUE S3 go) F2 nFHY 2714 URE e
A Azt dojzl AFL Eihe Aoz o|Se) Azol: T2 UAY B2Ym
7 AEHAT HTE )% WAYRE AL £= Hdoz EASA @&



232 A3Hoz Ao FojW ARE Afad Holw E4E W Aze

A 22} (New Ceramics &€ Engineering Ceramics)©] 725 RoH ol AL

1A, AT, +FHEE As, AA AR Fo2 de 2ol Qo

o Aol 7z % 53

AEe 297 Aol F4£AA7 Sof Ax F2E AAL Yon oF
Aol BHE oleAYH FHALY TR g e APUL WG, of
Aggae AUe 549 AGY 99 WAL, YRHoz IEARA ¥
Best 2e B4 A1 AUk
- wdstz H4o) Eran.

C - g, W AstAdel dE st - DeAEI} =

- gHoz G
- A7) BA4e) A

-y 234, Wd 22840] B}

E 5 243 Agde 54 ¥n
P e e T % A >
W g A 1,100 1,300 1
W A A X O
- 210 (@27 53 (SisNa)
A4 (MN - m™¥%) 93 (Maraging %) 45 (SiC)
34 (G FHFEE) 50 (HP. AlLOs)
EREL 5 o4 02
3| stolE A 20 o)At 5~20
= | A= (kg/nr) % 2.000 .
I EEYE Y LL 7R
Al WzE2A =
551 o) Y A (]/crf) 10 10
g 244 B B!
279 748 ) Aq
F3ARF H] 33 Ay BEANY
2 A EER 49 g




o Mg BH
AL JEHoZ o= Aoy AgEo] FAoln, oyt ©3E, AHREF
o2 Holgith EF AZHE A9 o oA HA(SiONE FAHAELE T 7HF ]
AT o] ERH VAUEE ASF 2o BEBo) Bn BRUF 23, A4S
AR AL ged vy 7 Mg F0(ALOy), AHEetavleMg0), At
BFAGIO) 5 2EER2 ZAY AFYER A3 A" AzFAHA 935td
g 7tA 7]%e] Rdd Aoz ogd go] durdgd2(x2ar)), 7 MZHa

2 NAANEEAN Agases BF @ £+ U

1) EA7)

o)3}et&, M7 V|4, 8 E, H7E ER A5 E, A =718, B4 &5
2 2o|n RN E 7] (Porcelain), =7)(Earthen Ware), 47](Stone Ware) %
E7](Clay Ware)5 22 E73H.

- A7l 1 AR A7), AR A7), I A, A71E A7), ARE A

- 27 MRS =Y, Ve 2], ¥UE =Y, A58 =)

- A7) @ 2247 FAA 1,200~1,300 °Co =M F5E& 1~2%°l37t €

f7x] 24 © Aoy AL, FyLog 29Y

2) 7 AEE2E Aggs, AR AERs)

& Qe 4RNT 2498 o BEo ¥ AFY2E gudth JvozE

Z1AA, 43, A7, g8, A, Aty g dF v)w Fol ok °olEE 7]
7h A7], qu}% A ehe) A
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ANEAY AP, 84 Ads, kg A, v 234 A
Ba 2AY Ages
W) AZA Mg
1 328 Aggs = #HEolE, RS 0] LT HolE
) AR FAERE e AZdgs
2 AL Aetdx
gaA5, GFoiy, AL ZEA A

o) @ A 4Ae olgsE At

3) 71A ArE2AY AR

T Agg 2z &3t AAT ZAAB 2ol AIAHLE HER

2 spgtzAd wal AsE Atz b 4sE Afgaz e
o ArBHE Mg a - AF 9 H(ALO:), FEAA S} A2 3 HPSZ), BEHY o}
o] A3 E A9 - @3E AHH2( SiC, BEL), e Azgxs

(SiaNg, AlO]2E), 35 Agos, g2 Ays

£ 6 /ANEZA ASdY EF

4 4 ALSLE g3l A3}E 53 & T3
B
Be, Mg, Ca e0
MgO
Y-0
Y, La 23 LaC LaBs LaSiz
LaxO3 )
. TiOq, ZrO; TiC, Z:C . TiB,
Ty, Zr, Hf o TiN, ZrN ‘
HFO, Ti3Si1C ZrB;
v b T ’ Ve, TaC | TaN, VN
y t] a
NbC NbN
Cr. Mo W Cr,0 Cr3C2, MoC CiN CrSiz, MoSi;
. T2 WC r _ WSis
B, Al AlOs B.C AN, BN | (BN, B4C)
Si SiO; SiC SisNy
5 g | Bw0s UO c Si-Al-O-N|  EUBs EuSiz
ThQ., Gd203
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E 74549 294 54

gd | EEEF ‘
1= AT 1 AMELE
Zﬂ = = (g/cm’) S (kgf/mm’) (*IO—G/C) | —1-— }&
SiaNa 3.2 1,400~1,550 32~36 1,900
SiC 321 2,550 4.4 3,400
ALO; 3.8~398 2,300 78~81 2,050
(052%}) 58~6.05 1,500 11.0 2,700
At golE 1.94~253 14~2.1 1,400
EolE 3.16 700 45~55 1,830
e 20y | 273~326 14 1,650
C .
(Carbon 2.23 1.0~35 3,650
Graphite) .

© TiOs 424 1,000 70~9.0 1,840

g, &2 ujY Agke A (Alumina Ceramics, AlzO3)

2ot Abeas B AT ARE 44 Ay B9 ABEA F
A azld AsE Azezd Sk Ao, WHE FAAE MY A7}
2 -QTUUE 80%l4 BHHT, FHRY ALOl FHESE Si0, Cal,
MgO, BaO $°] #7kd Reolth |

ol 2euEn A2 29 AR(BHD= 403Kcal/moD e THA7] HE
o AstE FolA M AEsH Eom Hemoz WAste Aoy FEo| B
4% WN4E e ' '

10°Q - cmol 4+

zoth giel He

=
H
i
re
oX
H
o
4
o
=

AAAE

o}
IIAA =, elRA, WAL S ol &9

IC71% 5o A3 #A83 548



= g AHEHR Y 19308 Yl SY 9 SiemensAtol A A8 FEHIE N
Aol Hxe o]folny E 72 LFUY Mg 7% 2 SE£AFY dE Y
Bl Aol ¥ 8L dFuy Agdx EAHL Y Rolr),

E 8 ¢Fvvy 75 HEAF

7] 5 £ 8 E9 9
' ICH7 A, 3B, IC/B, Azt e, AF
. 3 -
37‘ A 71498 | Lg% 87 sbades 29 SOSAITHelo] l®
o2 BEH |Na-S AAE, g-22o} Br
dold w1y | 21| 4
B 75 | 234 Na 428 Eu
P 2], Atgtolo], 1z B4
IEEEEEERELE WA gEZEE
{ 7  BELE I EEEREEE:
WetE A NAH BRRE
NAN 7% | A9 et A T)
A4 ANFT, 719
EEE 8o ]
T S, REw

E 9. 230 Aetuze 53

gut e . | 99% 999
sq LN Ee | @
2Ry 6 F 360 365 375 394 3.93
2 9) 7} = (kg/mr) 33 37 40 40 52
52 214 (kg/mn ™) 17 19 21 - 26
%237} % (kg) 1.3 2.2 1.7 - 2.9
AE(ZF249 15N) 946 955 95.7 9.1 96.9
W2 7}+e) 4 (mg/cr) - 0.42 0.30 0.00 0.09
WA (mg/crf) - 0.29 0.28 0.02 05
W ol 2.4 (o) 0.33 0.31 0.19 053 0.16
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Ay —97 %
O,’/o/o/o %=
- —{ 95 N
i ¥ © — 94 IK:E
2 e Eezl- ) .
‘WT =
'r za [~
42 w20
$19
nyzz S8
o= mg-asw 21.7 =
ane 4.5kg/ w e b
EANZ 30nin -3 — a0
Eae 800g/nin A .
a2
— 38 E
— 37
— 3%
1 [ i 1 i
] %2 95 9
Al U252

a9 3 2FeY FRFel BE N4 v

ohoAgels 4y R A2F

D AgEa Azuy
Aeeizel Agde 2L, o A, 2R, v, Af, 0 2FASFO)
ATk olFelA b gutAHA Aol FAAA APL2e AzPUAE o8
AZZHE obas 2ok h

Y| | BAAY | | HE | | 22| | T

M

9=

7h d8¥2 ¥4
A4 (Si3NG) 22 FHY - 24749 FH 23k, 2999 &4 Fs

g3t A(SIC) A4y - - Achenson®, 3&7 448149 &3l 7]



W) EAAE

B4 0 23 ¥, oA mwk £47]

ZR(EY) - azY, JF2Y, #52HY, EF2H, &2, 429

A RAE dAFTA 2AAIE BHoz BN A 71AH 24, 4
8to] 3t Aol}

o 4Y

7HEE q%"&é 47 Zox, nexys 7 A5y T

FU4Y €859, 2854, Lost Wax 9

7haAdd  4EAY, A2 Y, Transfer A3, 4548

3 232

T AZANT §H0l8tY] 222 JtEH EUdAs 45 S3so tFdA

A= A7 FAHolth

A2 ZYay, 43 Y T2y, 234 2239, AY 22y, 297 7t

& &Y, g AZFY, B8 2FAY AaF, AAA, A A&

ul) 7+F

At ze] BH FAA 7FL ol Fa@ NS AW 37 FHo)

itk |

AL ZFEERL 4TS ¢ Jod HEE YTy

A 2. 7HFel WSAE 2887 A(FollEE 7FE AW WF A

g 7] Aol Aot
Al 3 7HEE Aggze] oY HEAQA B ¥

3 AFAFY 4% YAze fol@h
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2) Aade A48 2 AAFAH IAF
{f Z}-ﬁ 5 = =7
239 TAE FANL ZRA A3
9| 9%
L8 AALH L7723 KSE 38079 9A
1 1 e v 95348 P32 |ALOs, TiO,, Zr0:5 9 dA = SiO;
Na;0, MgO% #A8 I/}
] 1=tz 7] ¢ 3~5m :
2y 9 z2ggday ¥
212~5 ‘j% v gf:jzg;g A Slip ¥|& : 1.7g/cw
= A % : PPM 3~240cps°]’d
e getd 2244 - AL 23 KSE
3 dge] 319
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23 13 @), A4reel
W4 agan | P | zeaema
11| 1~3| #ddn} @ (BX" AFe FHY
T [FA9 AT 9% 2 A
121 1~2 A
- i A4 34 T WdE Nz 34
2F al
131~2 E;%}* A g 2 &3
¥ F 299 28 ~ 524
¥ 9 d v Y 28 §Y v 2%, &4 @® Sprayer Dryer
O AY e Ay ® %A
8 424 O 14 <9} (1 2a v}
o Fudn ® 7z O AN
o 23

-24 -




& % Fx%H oBRA

AR 7z

T EHA
FEEF/(2RA

o0
T\ T

2.

M

)7} 700~1,200rpm o2 3]

EX
1,400~2,4008] o 4 EEF

o =34 UART VAR TN 9

o] Bdciu

b 4]

_g]

ﬂ
o] WAISAST FAH

Edl

ojwf &
2l

A

L.
=

§l_

% 9

BHeFoez

o}

8280 HEE agig 2

=
&

ol

@ vh2st eAY AY AdE EuAs 447

Reoltt.

=
—

2

At = 27

PN
0

o 3% A7) FA7t AR 279

Ty
1o

op

o

1

ojp

27489 A&Holn AAHA FAZ HFF ASAR

g2 g %Y AAE FBAZ ALY F UAES WjEAH o] 4P

A &%

i)

14¢ G2 e

Yebd Aol

WYEPgER7| TS

(JPS-735A) I 3NN

ans 3 o

SUS sem

tN7olx @N

HBACe=Y )

318 AN

AN

=

©83 SHARD

_25_



g4 72

of
Bo
oF
Mm
of

<)

ag 5 29

_2'6_



A3 a Mety 228 S22 MY

A 1A 2o 7AY ZAEY

1. $38%7) 72 4%

A& SHETE 208, 408, 603, 703, 108, 1508 59 7152 FIF
d e o 71EE FoA 7P Bol FFHE 715 408 ~7089 7FE0)
o wEA B ATANE 40~7039 71T FANE R gl FEHE 718
70818 £33 2 @ 0P AL e AU

2 $HETY £8% F2 2TFAY

~E A A ALAA, WeEA o) 2 APE WAL

_a@¥A a9~ FR7 We 9 FR2 292 1] £42 AP FARE

7 2% dged@s ¥ 399 23)
~ERAASYY 1 20 ~ S0kg/ar HANA A £ UAEE AU
VoW A AEEASE MRS ANA V dRe Ae4Y 92a%
“§ 9 F: 213 Bt gAY $IF AY FAF) ASES o AR
SA(ET F AUEF 23

~22%59 : 4¢7] L 2% Z9H A48T & Ut 27 14 FIRY

71 8.4

-9 BB EAE QAR Msaw 2% AgoluM £33 WY 87
-2 71 4 AedE §3 R REHA ¥E A0 FRRI
7 Bk 2 aFAgeR R, Fdol gl FrEA 28 Wi

SHERVEZ 2439 2 nF o] 2 A8 5 e £F7I

ol:
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3. A%z 4ANY 47 |
obist Ze AYoz HAE FAs AT AR HAY, WP

AYE AFNYL B3t £4 BT F AF AP e Xﬂ%}é}l AdE &4 3t

1A Ao

E 11. AZ7)9 AAAL

3 = @3 A a M @
A 2ddy - JPS - 80N
A7NH ol X E X ¥0)) nm 530% 318 X425
3 ZF kg 21
234 5 7 3
EUA AxyFA= mn $32x 34
3] - 4*(rpm) rpm 700~1,200
27| dAGke/a) | ke/at ©20~40
F4F(£/min) | £/min 57~98
3] A 4 (rpm) pm 1,500
@ &3 (ke/c) ke/cf 4 "2t
E (L /min) £ /min 122
3 3139 (ke/anl) ke/cut 50
2859 u}h 5~9
V-7 £7 7N 47l X 37) A==127}
V-9 37 il 250
BN &% cc 920
&8F & cc 1,400
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7t ZAEN dAUE

$39% 929 VEEERE $IET/Y VEAZL $8¢ dYen VED
202 929 2WAZ0) VEYZ HAF B HPg Y 2BaZel A2
AdY 257t FREES §0 o FBEF gstel WYY 2= 29 A7

AR AL
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d EUA7 A0l $ELFS BT BUAV SREEL Y o B
A SHAECE olEaW wWzuEst BE FuelH FUUEs WA FY4A
el skl AAHUR Soje: FAAZ sAPHAA Aoz o)Fad F4
WeE 9T WMEURE AYAsC] dde WS UNE Fika WY WIS
A B olgh ge Fao TaA ol we YPF2 VR 3 gde

£, Mz 8 B2 A G FAR TS T

2

328 HAEHX
IA LY xZdA nPaz 7350 FAAYE FYP3HA HE Helt

& YR8 72 R LESA0] FAEE EUAY HrlRE A2
37 el AdY 259 Zo| o 17m & £ WYY 2o £ %8 °
Z9 dAoln ViR AAS NBR(e}ZE=EZ YEZ EHegrd n7)dA NBR+E
J(NBRe] Tho|ZEMS U2 )02 @RS WmEAS st oFolt

2. A&7 AA E

A&7 g4 8%

294 ¥4 33 9By £33

SR . 83 50kg/crl, A4 20~40ke/cn
2259 : 5~9 o}

294 271 032 x34m(3 x FFA)
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1, 4828 : 20~40 Kg/Cr
2, Aage : 50 Kg/Cm?
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Technical innovation! The first product in domestic.
Non grease type ceramic power sprayer.
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® Characteristics

- Performance : Very economical, excellent performance with the design of good
structure.

- Ceramics plunger : The material of plunger is the ceramics, therefore plunger can
use semipermanently.

+ Non grease type : The lubricant is not the grease but the using liquid chemical,
therefore there is no need the regular supply of grease because our power sprayer
is the grease type.

» Automatic control push method of V-packing : Adopt the automatic control method
by the spring as the pushing method of V-packing, accordingly
prevented(minimized) the leak of water due abrasion of V-packing and reduction of
volumetric efficiency.

« V-packing : extend the durability by using the special packing.
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The vegetables, the processed foodstuffs can be

cultivated more cleanly with the non grease type
ceramic power sprayer by preventing the spray of

grease and oil.
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