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１ .Cons t ruc t i on and Ac t i ng Pr i nc i p l e AR01～ AR06［ f i g .１ ］ ， AR07･AR08［ f i g .２ ］

Opera t i on a i r p re ssu re p ressu r i zes p i s ton (No . 3 ) i ns i de cy l i nde r p i pe (No .7 ) and l i ne r

mot i on genera ted f rom mov ing s to roke o f the p i s ton i s conver ted to ro ta ry mot i on of

sha f t (No .4 ) v i a rack (No . 6 ) and spur gear (No .5 ) .

When the opera t i on a i r p ressu re i s app l i ed to a i r -supp l y① , the p i s ton moves to the

le f t , whereby the d r i ve sha f t i s ro ta t ed counte rc l ock . When the opera t ion a i r p re ssu re

i s pre ssu re i s app l i ed to the a i r -supp l y② , the p i s ton moves to the r igh t , whe reby the

sha f t i s rota ted c lockw ise .

［ f i g .１ ］ Ａ Ｒ ０ １ ～ Ａ Ｒ ０ ６
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［ f i g .２ ］ Ａ Ｒ ０ ７ ・ Ａ Ｒ ０ ８
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２ ． Opera t i on A i r P ip i ng Procedure

2 .1 Requ i red a i r capac i ty

Ca lcu l a te the requ i re a i r capac i ty be fore a i r p i p in g connect ion to the ac tuator . Less

a i r c apac i ty , i f l ess , cou l d cause the va l ve no t to actuate . When an a i r tank i s used ,

se t the tank p ressu re i n the range of 0 .4 9 to 0 .69MPa .

2 .2 A i r consumpt i on i n the cy l i n de r

A i r consumpt i on i n the cy l i n dr i s a i r d i scharge ra t e per m inu te of the actua tor .

Ｑ ＝ Ｖ （ Ｐ ＋ １ ） ｎ × １ ／ ６ ０

Ｑ ： Ai r consumpt i on per m inu te（ N L i t . /m in）

Ｖ ： Cy l i nde r capac i ty (L i t . ) [ 1 cyc le］ （ Re fe r to［ Annexed Tabe 1］ ）

Ｐ ： Supp l y p re ssu re (MPa)

ｎ ： P i st on rec i p r oca ls pe r hou r （ １ rec i p roca l=1 cyc le )

When ca lcu l a t i ng compressor capac i ty , a i r r ece i ve r capac i ty , e tc . , i nc l ude a marg i n

o f 30％ or more in the usua l a i r c apac i ty , cons i de r i ng a i r l ea k and loss f rom the

p ipe l i ne and accesso r i e s .

2 . 3 P recaut i ons i ns t ruments p i p i ng

(1 ) Per f rom the ins t rument p i p i ng i n re fe rence to the F low Sheet i n［ f i g . 3］ .

(2 ) Supp l y the compressed a i r th rough a f i l t e r f o r comp le te remova l o f wa te r conten t ,

o i l c on ten t , and o the r f ore i g mat te r the re f rom .

(3 ) Be fore mount in g each dev ice , don ' t fa i l t o app l y f l u sh i ng to i t f o r comp le te remov-

a l o f dus t ,m i s t , ch i ps , e tc . (Fu r the r , keep the f l ush i ng p ressu re a t l ess than max im-

um ope ra t i ng p ressu re o f each dev ice .

(4 ) The actuato rs can be moun ted in any d i rec t i on , bu t moun t f i l t e r and o i l e r i n ve r t i -

ca l pos i t i on .

(5 ) Regard i ng the ope ra t i on a i r d i r ec t i ona l so l eno id va l ves , use 4-po r t so l eno id va l ve

fo r the doub le ac t i ng type and 3-po r t so l eno id va l ve fo r the s i n g l e ac t i ng type

(Use of 4-por t so l eno id va l ve i s a l l owed . But i n th i s case p lug one o f 4 por t s

w i th a b l i nd p l u g . ) .

( 6 ) A f te r comp le t i on o f the p i p i n g connect i on , i nc rement the a i r p ressu re f rom 0 MPa

up to requ i red opera t i ng p ressu re (S tandard 0 . 39MPa)us in g a p ressu re reduc i ng

va l ve .A t the same t ime , check t ha t no a i r l eaks f r om each p ipe j o i n t .

( 7 ) Use t he actua to rs at an env i ronment o f-20℃ to +80℃ .

［ f i g .３ ］ F low Sheet
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３ ． Check Po in ts P r i o r to Ope ra t i ng

(1 ) Opera te the actuato r i n manua l mode to check the ba l l va l ve fo r smooth actua-

t i ng . ( I n the case manua l ope ra t i on i s unava i l a b l e , g r adua l l y r a i se the ope ra t i ng

pressu re up to 50 th ru 80％ of the spec i f i c opera t in g pre ssu re . )

(2 ) Check that the supp l y a i r p re ssu re has reached the spec i f i c pressu re (s tanda rd

pressu re 0 .39MPa ) .

４ ． In-ope ra t i ng Caut i ons and Ma in tenance

(1 ) Per i od i ca l l y remove d ra i ns f rom the a i r f i l t e r .

( 2 ) AR Type use spec i a l lu br i ca t i on o i l . Hence , these types i n norma l u se requ i re on

o i l e r .

( 3 ) Check that the opera t i n g pressu re i s kep t a t the spec i f i ed va l ve

(s tanda rd 0 .39MPa) .

(4 ) Check the spec i f i c check i tems per i od i ca l l y .

５ ． Overhau l and Reassemb ly Sequence

When overhau l i ng the actua to r fo r check and repa i r , f o l l ow the overhau l and

reassmb ly sequence g i ven hereunde r .

5 . 1 Overhau l

(1 ) Overhau l the ac tuator a t a dus t- f ree p l ace .

(2 ) App l y “ match ma rk” to each por t i on to be ove rhau led .

(3 ) Overhau l p i s ton (No .3 ) and sha f t (No . 4 ) w i t h good ca re no t to damage the s l i d i ng

su r f aces ,O-r i ng , e tc . , i n re f e rence to ［ f i g . 1］ ［ f i g . 2］ .

5 . 1 Reassemb l y

(1 ) Be fo re reassemb l i ng , c l ean a l l t he actuato r componen ts .

(2 ) Reassamb le t he ac tuato r a t a c l e an p l ace to avo id i nc l us i on of fo re i gn mat te r .

(3 ) App l y coat o f spec i f i c l ubr ic a t i on o i l (N i ppon Grease :N IGLUB A No .1 o r o the r equ i-

va l en t ) to cy l in de r p i pe (No .7 ) i n te rna l , p i s ton (No .3 ) , sh a f t (No .4 ) , r ack (No .6 ) , spu r

gear (No .5 ) and O-r i ng .

(4 ) Assemb le up the overhau led componen ts so the s tamped ma tch ma rks ma tch each

o the r i n re fe rence to ［ f i g . 1］ ［ f i g . 2］ ,w i th good care no t t o damage the s l i d i ng po r-

t i ons , O-r i n g , e tc . Fu r the r , app l y coat o f l i qu i d pack i ng (THREE BOND 1104 o r o th-

e r equ i va l e n t ) be tween body (No . 1 ) and cy l i nde r p i pe (No . 7 ) .

( 5 ) Check whethe r the actuato r ac tua tes smooth l y a t p ressu re of 0 .05 MPa , th roughout

i t s fu l l s t roke .
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６ ． Troub le Shoo t i ng

Phenome ra Check i tems or poss i b l e causes Cor rec t i v e ac t i on

① No spec i f i ed ① Compressor , a i r p i pe l i n e Repa i r them as

p ressu re i n p ressu re reduc in g va l ve , necessary .

a c tua to r so l eno id va l ve ,e tc . no rma l？

① Bypass va l ve no t i n open？ Close i t , i f opened .

② No inc l us i on o f fo re i ng Overhau l the va l ve to

mat t e r i n ba l l se a t？ rep l ace ba l l sea t .

② Spec i f i ed ③ Sepa ra te actuator f rom Overhau l ac tua to r

p ressu re i s f ed va l ve . in case the actua tor to rep l ace

in t o actua tor , f a i l s to ac tua te a t 0 . 05MPa necessary par ts .

bu t i t f a i l s to o r spec i f i c pressu re . (However , the s i ng l e type

s ta r t . (S i ng l e ac t i ng a t 0 .29MPa ) i s haza rdous because

o f sp r i ng conta i ned

the re i n Fo l l ow the

overhau l sequence on

page 12 . )

④ Sepa ra te actuator f rom Re-ad jus t va l ve to

va l ve ( bu t the case the actuato r coup l i ng yoke .

va l ve actua tes s t spec i f i c

ac tua t i n g torque and less . )

(The va l ve actua t i ng to rque

d i f f e r s depend in g on mode l ,

s i ze and f l u i d . Contac t us

for the deta i l . )

⑤ Sepa ra te actuator f rom va l ve Overhau l and repa i r the

( bu t the case the va lve va l ve .

f a i l s to ac tua te a t spec i f i c I nc rease supp l y p ressu re

opera t i ng to rque and less ) to ac tua to r o r rese lec t

ac tua to r s i ze .
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［ Annexed Table 1］ Cylinder Capacity
Unit[cm ]３

AR01 AR02 AR03 AR04 AR05 AR06 AR07 AR08

740 1860 3200 7600 12000 24600 49000 94600

［ Annexed Table 2］ O-ring Size

parts No.
use point AR01 AR02 AR03 AR04 AR05 AR06

No. REQD

8 2 PISTON P60 P90 P110 P150 P165 P215

9 1 SHAFT(UPSIDE) P22 P35 P40 P45 P50 P65

10 1 SHAFT(BOTTOM SIDE) P22 P35 P40 P45 P50 P65

11 2 CYLINDER PIPE S75 S105 S130 S165 S190 S240

parts No.
use point AR07 AR08

No. REQD

8 4 PISTON P215 P270

9 1 SHAFT(UPSIDE) P70 P85

10 1 SHAFT(BOTTOM SIDE) P85 P100

11 8 CYLINDER PIPE S240 Gs290

［ Annexed Table 3］ [kg]Weigh t

AR01 AR02 AR03 AR04 AR05 AR06 AR07 AR08

7 19 29 57 95 165 300 510


