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Digital flow control valves
D-F(R)G series

Functional Symbols
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D-F(R)G-03-EX-130-250-20
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Digital flow control valve
D-FG: Series type with built-in pressure compensating valve
(The D-FG-01 is a direct-operated, temperature-
compensation type of valve.)
D-FRG:Built-in bypass type pressure compensating valve

[2]Size

See “Specifications”

[3]Pilot

Omit: direct-operated type (applicable only to the D-FG-01)

B
NEHEFF@ Note:
v 2T 1L The D-F(R)G-10 does not have
: :j rﬂ]mj' aV port (vent).
"r L_\.I | L1|
| |
AX Y
D-FRG-02~10

Model Code

EX: External pilot operation type (with built-in pressure
reducing valve)
[4]Maximum control flow
See “Specifications”
[5]Maximum number of steps
100: 100 or 200 steps (2-phase motor)*!
250: 250 steps (5-phase motor)
@Design no.
Design no. 10 for D-FG-01 only; 20 for all others

Specifications

Size 01 02 03 06 10
D-FG D-FG D-FRG D-FG D-FRG D-FG D-FRG D-FG D-FRG
Maximum working pressure MPa 21 21 21 21 21

Maximum control flow L/min 03 1 25 35 6 8 10 6 15 25 40 65 6 15 25 40 65 90 130 90 130 130 170 250 170 250 375 500 500 1000

Minimum control flow L/min 0.03 (*20.02)
Pilot pressure MPa —_—
Pilot flow L/min

(at a pilot pressure of 3 MPa)
Hysteresis, repeatability

Temperature drift Ref isti
r to characteristi
(ISO VG 32 hydraulic fluid or E1er 10 characteristics

equivalent; 30°C to 60°C) curves.
2-phase energization system

Less than 0.5% of maximum control flow

Resolution —
(maximum  1-2-phase energization system
o Of S1€0S) 4 e energzaton system
Response

Valve to valve variation

Drain allowable back pressure  MPa 0.1 or less
Filter (filtration grain size) 10 pm (absolute)
Weight kg 6

10. 5 18.5

0.20.20.20.40.60.70.7070.91.11.41.80912 2 25 3 1.725 5 6 6 8
2 1o 21 (set to 3 MPa for pressure reducing valve built into valve)

1.2 1.8 2.5 3.5
Less than 0.1% of maximum control flow
Less than 2% of maximum control flow

100 (2-phase motors)*'
200 (2-phase motors)*'
250 (5-phase motors)

The valve response is significantly affected by the performance of the controller and driver used.
For further details, refer to the operating instructions of our controllers and drivers.

Less than +3% of maximum control flow

0.35 or less
25 pm (nominal)

*1: This was previously referred to as a 4-phase motor (the motor itself has remained unchanged).
*2: The minimum control flow of the D-FG-01 is 0.02 L/min when the valve differential pressure is 10 MPa or less.
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Characteristics curves (at 20 mm?/s) (typical examples)

Hydraulic fluid (VG32) temperature - flow characteristics
D-FG-01-3.5

Flow L/min
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Hydraulic fluid temperature °C

Valve step position - flow characteristics

Flow L/min
'

D-FG-01-6

10

20

Valve differential pressure MPa

Valve differential pressure - flow characteristics
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/. ——T% aphasemotory 0 20 40 60 80 100(5;]’;?%0” )
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. 0.3 enegizaton /0 50 100 150 200 250 (3 Ppese
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= 150 (g-pnasemotor) / 90 'E
z Y, 0 20 40 60 80 100\energiation | 80 3
- I T T T T 1
= 100 0 50 100 150 200 250(2:3',}322'““”‘) " V4 o
50 Valve step position energization / 40 w
40 =
2-phase motor / 25 _,‘5
0 20 40 60 80 100(5;2?§§Zﬁ0n ) 20 — /165 =
I T T T T 1 o
0 50 100 150 200 zso(iigﬂgzgm"‘”) — (%:"2322"‘““”) (=)
Valve step position energization 0 20 40 60 80 100 engrgizalion
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! J ! I ! ! 5-phase motor
0 50 100 150 200 250 (4,phase )
energization

Valve step position
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Digital Valve Control Systems ('-\:’

Notes on Operation

e When the reset signal is input, the valve spool is returned to
the origin point by the reset mechanism which is built into the
valve. Always supply the pilot pressure for sizes 02 and above.
When the pump is to be started up, input the reset signal to the
controller or driver to set the valve to the reset status, and then
start up the pump, and when the pump is running normally,
release the reset signal.

e An origin point adjustment mechanism is provided on the
outside of the valve, but the re-adjustment is not necessary
since the adjustment was completed prior to shipment from
the factory.

e In order to maintain a constant control flow regardless
of fluctuations in the load pressure, the D-FG type valve

has a built-in series type pressure compensating valve.
In order to ensure that the pressure compensating
valve will operate satisfactorily, set the differential
pressure before and after the valve to 1 MPa or more.
The D-FRG type valve incorporates a bypass type pressure
compensating valve to compensate for the fluctuations in the
control flow that result from fluctuations in the load pressure,
and the load sensing function tracks the pump pressure during
operation using a pressure obtained by adding 0.6 MPa to the
load pressure.

e Connect the drain pipe directly to the tank. The allowable back
pressure is 0.35 MPa or less.

Mounting Bolts (JIS B 1176 Strength Grade 12.9) and Subplates

Valve Mounting Bolts No. of Bolts Subplate Connection Port Diameter Rc
D-FG-01 M5 x100 4 DGMS-3-1E-10-T-JA-J 3/8
DGVM-3-10-T-JA-J*
D-F (R) G-02 M10x70 4 D-FRGM-02-10 3/4
M12x 90 2
- - - -03- 1-1/4
D-F (R) G-03 M12x110 5 D-FRGM-03-10
M20x110 2
D-F (R) G- - -06- 1-1/2
(R) G-06 M20x150 5 D-FRGM-06-10
M20x130 2
D-F (R) G-10
® M20x190 2
e The mounting bolts are not provided with the valve bodies and e Mounting bolt tightening torque
must be ordered separately. D-FG-01: 7~8 N'-m
e Subplate must be ordered separately. Mounting bolts are D-F (R) G-02: 50~60 N-m
provided. (Not applicable to models indicated with*) D-F (R) G-03: 75~81 N-m
e For further details of the dimensions, refer to pages R6-6 and D-F (R) G-06: 230~290 N-m
R6-9. D-F (R) G-10: 230~290 N-m
D-FG-01 * Mounting Dimensions
90
Y port (drain) B port 4—¢5.6 holes, ¢ 10 counterbore depth 9
A port

325
@;\*\ﬁ—/ 31.75

-
SORCD

© ' O 26.6
o = ffj\\w) E (i H RS o Ady | (B 16.3
Yo o 2 Sl - /] )
— L 2 O
45 405
155 3—¢6.5 (max.)

Opening indicator
Receptacle: MS3102A16S—-1P

Use the MS3106B16S-1S or
MS3108B16S-1S for the plug and the
MS3057-8A for the cable clamp.

These parts are not provided as parts of
the valve body.

Plug connect/disconnect space
-~

MS3106B16S-1S:160
MS3108B16S—-1S5:65

99
91

135.5

91

il I

221.5

T
(Origin point
adjustment screw)
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D-F(R)G-02 e Mounting Dimensions
X port 4—¢ 11 holes D-FG-02: N
P ¢ 6-02: Not used 136 4-M10, 17 deep
(pilot) | |67 counterbore depth [D~FRG-02: Aport  D-FG-02: Not used
(a high pressure is applied) 30 4
BN SR 172 D—FRG-02: A port | o
MU Ly 826
W -~ 17
< © I KNS H- The drain pressure is applied < I i?g
o 0 o o | | () D Vi X
— & I"’i &4‘_ inside the broken-line circle ((1535).‘ — /(‘? g 35.8
— 2-66 Nl e 13%°
Y port (drain) — .
[II]\@;J&\J/// AN %%V port (vent) — 2 3 - 07 5
— T * -
D—FG—-02:B port D—FG—02: A port D—FG—02:B port NN—— — — O 37617.5
WO LO O — —_ —_ .
D-FRG—02: B port % roz ID-FRG-02: T port D-FRG-02:Bport] ~o~@w® |ID—FG=02: A port.
D—FRG—-02:T port
Receptacle: MS3102A16S-1P Plug connect/discqnnect space 70
Use the MS31068168-18 or . Mg%}ggg}ggjgégo

MS3108B16S-18S for the plug and the
MS3057-8A for the cable clamp. These
parts are not provided as parts of the
valve body.

; a

Opening indicator

(Origin point adjustment mechanism)

o
257

T | i .
3 L N e
o
o I 10 L)
- '@ 5 | [
i 1 I -
1 1 I 8] «©
| e ki | 1
[ L] [
136
178.5
D-F(R)G-03 e Mounting D-FG-03: Not used (a high pressure is applied)
Xport  4—¢14 holes D-FG-03: Not used Dimensions b FRG—03: A port K
(pilot) | [920 counterbore depth  |D—FRG—03: A port
2-¢7. 10 deep 176 4M12, 20 decp  PATAE
_ Vi) n \/@ (for positioning pin) 7.2 —
Il \v’\ w
y H D—FG—03: A port 3-¢6 101.6
J § S el | | o oy e g
o o3e D—FRG—03: T port  Thedran pressureis \ N, N & 87 )
°l5 | e Ko >~ [T 68.8 0
—| 9 o inci = Y 5 . >
e appliedinside the | S ) ~—4 55.8 D
o - ) 2] o e —} 428
Y bort i 7 = broken-fine circle (¢45). b | r) i\ —i 15 °
> o 7’%{‘//@ Lerrverei— 1 64 =
(drain) o
D—FG-03:B 37023 ©
D—FG—03: B port V port (vent) —FG—-03:B port ~ o
37 101.6 — CFRG-03:Bport| Norer o & o [D-FG-03:Aport 9
D-FRG-03:B port D-FRG-03:Bport] —258%k 3 & D-FRG-03:Tport (G
- —_— >
Receptacle: MG3102A16S—1P t Plug connect/disconnect space 70 S
Use the MS3106B16S-1S or MS3106B16S-15:160 (<))
MS3108B16S-1S for the plug and the MS3108B16S-1S5:65 =)
MS3057-8A for the cable clamp. These
parts are not provided as parts of the —
valve body. 4 ©
Opening indicator
6 | s 7=x
(Origin point adjustment mechanism)
i 2P .
(3)
@1 % EF’ \&
© ©
~ f\‘i‘/\ S
N
™ s
< T T i I
LIF 91| I N
I I N il o 2
RERR JU Y } } Hry -
[ [ [N
” = il |
il
176 i
183.5 2- ¢ 6 positioning pin / ™~
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D-F(R)G-06 4—$22 holes D-FG-06: Not used ® Mounting D-FG-06: Not used (a high pressure is applied)

$32 counterbore depth | D—FRG—06: A port Dimensions [ _krG—06: A port

[Te)
X port L D 4-M20, 32 deep 210 2-010. 12 deep
(piloD) o / o 2-M8, 15 deep The drain pressure s 32 (for positioning pin)
~ | e
| = (for eye-bolt) applied inside the R YR VPN X /i 133.4
< gh o O—( 126
8| o é €0 | D-Fo-06 Aport DoeMedtelE] | Vs o N A 106
P — ] D—FRG—-06: T port B o M ) ﬂfé%ﬁ
[ T .
Y port N g ™ T 7N 17 F 45
wan] | B e O B oanseea
3-¢6 -
% j lD_ H‘ 3-¢35
D—FG—06: B port 32 146 V port (vent) D—FG—06: B port ¢mggmﬁ «’;m > D—FG—06: A port
D-FRG-06: B port D-FRG-06:Bport| C2¥S= ™~ D—FRG-06: T port
Receptacle: MS3102A16S—1P Plug connect/disconnect space
Use the MS3106B165-15 or MS3106B16S—1S:160 0
MS3108B16S-18S for the plug and the MS3108B16S-1S:65
MS3057-8A for the cable clamp. These %
parts are not provided as parts of the - %

valve bodly. /1' Opening indicator
éi | %

a
x)
[ o
(Origin point adjustment mechanism) _j)
I 9
oS = i
on
o~ ©
2 < > T e
~ ‘ ‘ [
= 717 7T 1T it
[ —
I 5 ] L] S =
[l [l — [ [ -
RN Jo] >3 L N
[l [l [ [
L1 L1 [ 1] . J L
g g i
210 2-¢ 8 positioning pin ©
D-F(R)G-10
D-FG-10: Not used 2-M10, 20 deep 4—¢22 holes ® Mounting Dimensions

D-FG-10: Not used
D—FRG—10: A port ‘ ‘(for eye-bolt) $32 counterbore depth Thecra pressure i appled sie 267 (a high pressure is applied)

" thebrokenng i 476], 35 [D~FRG—10: A port
GE, 2611, 15 deep 4-M20, 40 deep
% (for positioning pin) 7@—,4%5( 177.8
& Do O SECCA NS S
| .
— ™|~ B 2-¢8 I 104.8
8 N~ I N /Y ggg
= D—FG—10: A port b2 V4R 37
5 SO T T 43
o D—FRG—10: T port A ‘
P X port N[0 1
S : T * > 3-¢50
= (pilot) Y port D—FG—10: B port S I
= 3 (dran)  D-FRG-10:Bport| 8222 & D—FO-10:A port
rain - —10: Qeow
= o 35 196.9 P D—FRG—10: T port
= D—FG—10: B port
_9 Receptacle: MS3102A16S—1P 8
a Use the MS3106B165-1S or D—FRG—10: B port 70 S
MS3108B16S-1S for the plug and the @
MS3057-8A for the cable clamp. These 3] o
parts are not provided as parts of the . o GC) ©ow
valve bodly. - Opening indicator §T¢©
g/{ 222
(Ori%in point adjustment  |{[\*4= KPR
. mechanism) g ©©
‘ £33
m ',I: 8 oo
Do
< E=N%1%)
r~ ao==
[Te) ~ © @
= N ~ S HE
" | | g ® i
N )/
o ]
17T T T B ol m
] ] ] N ©l©
I I 2l gl |11 N
I I =20 o
N N N o
[ L] L] 0 Ll
267 2-¢ 10 positioning pin / =

TOKYO KEIKI INC.



Part Number Standard Qty
007900717 AS568-007 (NBR, Hs70)
007901717 AS568-017 (NBR, Hs70)
007901419 AS568-014 (NBR, Hs90)
008000519 JIS B 2401 1B-P7

008001917 JIS B 2401 1A-P21

007901617 AS568-016 (NBR, Hs70)
007901217 AS568-012 (NBR, Hs70)

A A g a w2

07

7

=
D-FG/FRG-02 9]
O-rings @) :
No. Part Number Standard

3 007901217  AS568-012 (NBR, Hs70) 1
4 007902317 AS568-023 (NBR, Hs70) 1
9 007901219  AS568-012 (NBR, Hs90) 1
11 007901019  AS568-010 (NBR, Hs90) 1
12 007901019  AS568-010 (NBR, Hs90) 1
13 007901119  AS568-011 (NBR, Hs90) 1 o
14 007912519  AS568-125 (NBR, Hs90) 1
15 007912019  AS568-120 (NBR, Hs90) 1 g
23 007901819 AS568-018 (NBR, Hs90) 1 g
25 007900717 AS568-007 (NBR, Hs70) 1 7
37 007900617  AS568-006 (NBR, Hs70) 1 Nots: (shows the shape o the B
40 007912319 AS568-123 (NBR, Hs90) 1 spool for the D-FG, =
41 007911519  AS568-115 (NBR, Hs90) 1 gf“fh?s :’;gyvfj) :’;g;hape S
44 007901219  AS568-012 (NBR, Hs90) 3 D-FRG. ®
45 007921119  AS568-211 (NBR, Hs90) 3 §
D-FG/FRG-03 D-FG/FRG-06 S
O-rings O-rings §’
No. Part Number Standard Qty No. Part Number Standard Qty =
4 007912817 AS568-128 (NBR, Hs70) 1 4 007913317 | AS568-133 (NBR, Hs70) 1
9 007901219  AS568-012 (NBR, Hs90) 1 9 007901219 | AS568-012 (NBR, Hs90) 1
11 007901019  AS568-010 (NBR, Hs90) 1 11 007901119 | AS568-011 (NBR, Hs90) 1
12 007901019  AS568-010 (NBR, Hs90) 1 12 007901219  AS568-012 (NBR, Hs90)| 1
13 007901119  AS568-011 (NBR, Hs90) 1 13 007901219 | AS568-012 (NBR, Hs90) 1
14 007913119  AS568-131 (NBR, Hs90) 1 14 007913919 | AS568-139 (NBR, Hs90) 1
15 007912719  AS568-127 (NBR, Hs90) 1 15 007913519 | AS568-135 (NBR, Hs90) 1
23 007912119  AS568-121 (NBR, Hs90) 1 23 007912919 | AS568-129 (NBR, Hs90) 1
25 007900717 AS568-007 (NBR, Hs70) 1 25 007900717 | AS568-007 (NBR, Hs70) 1
37 007900617 AS568-006 (NBR, Hs70) 1 37 007900717 | AS568-007 (NBR, Hs70) 1
40 007912919  AS568-129 (NBR, Hs90) 1 40 008050619 JIS B 2401 1B-G50 1
41 007912119 AS568-121 (NBR, Hs90) 1 M 007912919 | AS568-129 (NBR, Hs90) 1
44 007901219 AS568-012 (NBR, Hs90) 3 44 007911119  AS568-111 (NBR, Hs90) 3
45 007921519 AS568-215 (NBR, Hs90) 3 45 007922419  AS568-224 (NBR, Hs90) 3
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Digital Valve Control Systems 'f‘

D-FG/FRG-10
O-rings
No. Part Number Standard

3 007913117
10 007901219
14 007901019
15 007901119
16 007901219
17 007914719
20 007901319
21 007923219
27 007901017
32 007900717
38 007911219
39 007922819
40 007914919
43 007922819

AS568-131 (NBR, Hs70
AS568-012 (NBR, Hs90
AS568-010 (NBR, Hs90
AS568-011 (NBR, Hs90
AS568-012 (NBR, Hs90
AS568-147 (NBR, Hs90
AS568-013 (NBR, Hs90
AS568-232 (NBR, Hs90
AS568-010 (NBR, Hs70
AS568-007 (NBR, Hs70
AS568-112 (NBR, Hs90
AS568-228 (NBR, Hs90
AS568-149 (NBR, Hs90

(

)
)
)
)
)
)
)
)
)
)
)
)
)
AS568-228 (NBR, Hs90)

B e RO I | R S S e e e T e e
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