Dial Test Indicators

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

SERIES 513 — Dial Test Indicator Features

* Designed to probe surfaces that cannot be
reached with a normal dial gage. Useful
both for alignment and for measurement
pUrposes.

* Mitutoyo's proprietary new design permits
smooth pointer operation.

* Strong frame provides excellent rigidity and
durability.

* The pointer and carbide contact point are
only slightly magnetizable*, and so they are
hardly affected by a magnetic environment.
In addition, models with a ruby contact point
are available. The ruby contact point also
has several times the abrasion resistance of
carbide contact point and is safely usable
with an electric discharge machine thanks its
being a non-conductor.

* Clear and concise wide dial face allows
excellent visibility.

¢ The surface of the crystal is hard-coated for
excellent scratch resistance.

* Magnetic material is used for some internal parts.

Integrated bezel and
crystal structure

J

No bezel detachment

Horizontal

Horizontal
(20° Tilted face)

7
Mitutoyo

o Flat crystal makes graduations easy to
read. Moreover, the O-ring sealing method
used for the bezel prevents water or oil
penetration. (Note that this type is NOT
waterproof.)

* The main unit is equipped with three
dovetails to which the stem with dovetail
groove @6 (standard accessory) can be
attached. This greatly improves convenience
as the attachment location can be adjusted
as needed.

* Five types are available: horizontal, horizontal
(20° tilted face), vertical, parallel, and
universal, allowing users to select according
to their needs.

* Completed products are inspected according
to JIS B 7533:2015. Horizontal, horizontal
(20° tilted face), and vertical types are
inspected with the dial face in the upward
orientation, while the parallel type is
inspected with the dial face in the vertical
orientation to guarantee their accuracy.
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CERTIFICATE

An inspection certificate is supplied as standard.
5/ Refer to page U-11 for details.

Feature icons

Icon Feature description

High accuracy

With revolution counter

Long contact point

Standard

Double scale spacing

Compact

Carbide contact point (Slightly
magnetic)

Ruby contact point
(Non-conductive and abrasion
resistant)
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Improved visibility

J

Multi-layer coatings on the crystal J

Improved contact point bearing
gives smoother trackin

No deterioration in contact point
sensitivity and trackability J

Universal
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¥V (on stylus)

Naming of parts

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.




Dial Test Indicator
SERIES 513 — Horizontal Type

Special Set: 513-908-10E (Metric)
513-404-10E: Dial test indicator
7014-10: Mini magnetic stand

513-465-10E
Contact point No. 103011

DIMENSIONS
Horizontal e
L1 38.7
L2 ]
/ 176_ %
~ Lo | L
o L 3 o
Graduation: 0.01 mm Graduation: 0.01 mm
Range: 0.8 mm Range: 0.5 mm
513-404-10E/10A /10T 513-424-10E/10A/10T
/® - S Standard |S| Standard
2 == o 513-404-10E Carbide contact point Double scale spacing
) @ @ ™ i i . .
07 6 | o Contact point No. 103006 (Slightly magnetic) Carbide contact point
(Slightly magnetic)
Order No. L1 12 13
513-401-10E
513-471-10 IR
513-405-10E/A/T
513-475-10E 18.7 15.2
513-425-10E/A 28
513-404-10E/A/T
513-47-10 09 | 74| p
% 222 187 28 Graduation: 0.01 mm Graduation: 0.01 mm
513-478-10E | ’ R Range: 0.5 mm Range: 1.0 mm
513-414-10E/A/T| 374 23 7 513-414-10E/10A/10T 513-415-10E/10A/10T
W 45 | 410 (") Long stylus (") Long stylus
(A Carbide contact point @] Carbide contact point
(Sllghtly magnetic) (Slightly magnetic)
ompac (%] Double scale spacing
1 < 513-415-10E 117
: Contact point No. 136013
Graduation: 0.002 mm Graduation: 0.002 mm
Range: 0.2 mm Range: 0.6 mm
= o ¥ T 513-405-10E/10A /10T 513-425-10E/10A
T Sl standard 7 with revolution
Compact | 513-464-10E | 209 17.4 [A] Carbide contact point counter
513-466-10E | 222 18.7 (Slightly magnetic) Carbide contact point
Note: A slight difference may occur depending on (Slightly magnetic)
the center of the contact point, graduation i
plate, and stem fixing position, etc.

Graduation: 0.002 mm

Graduation: 0.001 mm

513-907-10E (inch) Range: 0.2 mm Range: 0.14 mm

513-402-10E: Dial test indicator 513-465-10E 513-401-10E

7014E-10: Mini magnetic stand (@] Compact High accuracy
Carbide contact point Carbide contact point

(Slightly magnetic)

T[T

0
Mltutwo

(Slightly magnetic)

Graduation: 0.0005 in

Graduation: 0.0001 in

513-402-10E Range: 0.03in Range: 0.008 in
Contact point No. 133195
513-402-10E/10T 513-403-10E/10T
Note: 513-4XX-10 is indicated on the dial face. But the Order |S\ Standard . Standard
No. for the Special Set provided with the stem etc. has a . Carbide contact p0|nt . Carbide contact point

suffix (E or T) at the end. (Slightly magnetic)

Mitutoyo

(Slightly magnetic)

F-68

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.




Dial Test Indicators

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

SPECIFICATIONS Set Configuration: Metric and Metric/Inch
| Metric I— - ~
Order No. Maximum permissible error (MPE)* (um) g o = Full set
glz| |5 (8o =
Measuring | 2.8 g8 & |gg 2 ==
(Graduation| Range | Dial ; Mass 2858 |2 |E8 ¥ Swivel cl -
: . [Measuring| One |10 scale ; e force | 5| 5|2 S|.|S8 & wivel clamp s
Basicset | Plusset | Fullset | (m | (mm) jreadng EC00 =) 0 o e Rty @) Ty | 21 85 Ble8lgz (900321, for g4 mm stem, Metric holding
S 252 E88 8 @8 mm stem, and dovetail) bar (L: 100 mm)
TI=S &K a0l &
ow i) f N
513-424-10F [513-424-10A]513-424-10T " v v Plus set
513-478-10E - - 05 6 _ 4 | |03o0rless 4 v ] ﬁ
513-466-10E - - 10250 4 rarans I— 21 mm 1 @3 mm
513-414-10E 513-414-10A 513-414-10T 10 5 0.2 or less v 4 v COT_\taCt contact l Stem,
513-426-10E 513-426-10A] - 15 16 | 10 04orless| |v v point point |} g4mm
513404-108 [513404-10A 513404-107| " > i v v | (carbide) l (carbide) g
513-474-10E - - 0.8 0400, 9 4 | |030r less v/ v - ~
:1::::13: 513—41_5 10A] 5134;5 10T - v . ; Basic set
S13477-10F - - 1.0 |050-0{ 10 - 5 , 0.2 or less ; 7
513-405-10E [513-405-10A513-405-10T v v g2 mm
51347510 - — oo | % ol 3 | J030rless v 7 Coptad
513-455-10E |513-455-10A| 513-455-10T | ) 1 4 I/ Fcarbide) ;
513-425-10E |513-425-10A - 0.6 7 5 4 0.4 or less v v £
513-401-10E) - - 45 v/ v/ Indicator
S13471-10F - - 0.001| 0.14|0-70-0, 4 - 3 0.3 or less 7 7
M !
Order No. Maximum permissiole error (MPE)* (in E 1= T ll ]
3 £ gl |8z = Knurled e
=518 |# |Bg 2 clampring  Stem, 8 mm
(Graduation| Range | Dial Mass| Mefe:)srlégng 1 ;% B2 ‘gg 2 L Pind he )
Basicset |Plusset| Full set () | (in) |reading| One rev. |Hysteresis |Repeatabllty| (9) ) 2258285 L )
el o 2l2 g‘g% >
=E 5/ 53|68/ =2] 8 \ J
TIZ8&H a0 00 2
ol [T <3
513-402-10E| - |513-402-10T 030rl v v : i i
513-472-10E| - = e ke v v Set Configuration: Inch and Inch/Metric
513-412-10E| - |513-412-10T| 0.0005 | 0.03 [0-15-0| +0.0005 | 0.0002 | +0.0002 0.2 orless v v ( ~\
513-479-10E| - = ' v v Full set
513-462-10E| - = 4 I/ 5 if:
513-407-10E| - |513-407-10T0.00005 - v l 0.039inch 7 0.118 Stem,
513-403-10E] - |513-403-10T " 45 0.3 0r less v v DIA. inchDIA. |1 0.157 inch
513-473-10E| - = 00001 | 0008 | 040 | 20,0007 | 0.0001 10'000047 v v contact contact b‘ DIA.
513-463-10E] - = 41 s point ! point =
> (carbide) (carbide) T+
Order No. Maximum permissible error (MPE)* (ym) k3] - [
2zl B |3 & Swivel clamp & " &5
Measuring | & g 8 g |gg 8 (900322, for 0.157 5 6
: Dial ‘ Mass 858 |2 |EgE inch DIA. stem, 0.375 inch %/ ’
: 23 |z |sg = ; e
Basicset Plussetl Full set Graduation | Range reading Measuring| 10 scale Hysteress Rty 0 force 2228y : £ £ DIA. stem, and dovetail) hgldlng bar
range | divisions M |52 8 sle 282 8 (L:4in)
22185218588 |, )
() 0N W) G Basic set
0.002mm | 02mm | 0-100
513-409-10E| - |513-409-10T 100001 in 1/0.0076 | /0380 4 2 3 1 45 10.3 or less v ‘
0.079 inch DIA.
[ _Inch/Metric I— contact point
Order No. Maximum permissible error (MPE)* (in) [ - (carbide)
3=l |2 |54 = Indicator
SE |3 |53k
; Dial Mass Measuing g2 g o §§ g_
Basicset |Plusset| Full set ann e reading | One rev. | Hysteresis |Repeatability| (3) f(z;\f)e 3|8 g = s E; E
EEHEEEEE
EHEEIEE = RE
o [T 3
00005 | 003n | 0150 b
513406-10E| - |513-406-107| 00 1 | 1280 | | 400005 | 00002 | 00002 | 45 03 orless v dampring  Stem, h
* We guarantee the accuracy of completed products by inspecting them with the dial face facing upward. S e (i, )
Note: Stem with dovetail groove is not included in the mass. L )

F'69 Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.
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Dial Test Indicator

$ PrommEmaRy 2| An inspection certificate is supplied as standard.
cernricate =) Refer to page U-11 for details.

]

* Specially designed for easy viewing of dial.

=
~

(4 513-484-10E/10A /10T

Contact point No. 103006

SERIES 513 — Horizontal (20° Tilted Face), Vertical, and Parallel Types

* The dial face obliquely faces upward,
allowing users to read the graduations
from the user's side. It is convenient when
probing on the side of a large workpiece

7

¢ Using the universal holder allows easy
hole centering. The dial face always faces
upward when the indicator is rotated,

which makes reading easy.

and the workbench is high.

Graduation: 0.01 mm
Range: 0.8 mm

Carbide contact point

(Slightly magnetic) \
@

0.65in

Graduation: 0.01 mm
Range: 1.6 mm

With revolution
counter

Carbide contact point
(Slightly magnetic)

Graduation: 0.01 mm
Range: 0.8 mm

Carbide contact point 5
(Slightly magnetic) &

Note: 513-4XX-10 is indicated on the dial face. But the Order No. for the set
provided with the stem etc. has a suffix (E or T) at the end.

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.

,’ 513-485-10E

Graduation: 0.0005 in
Range: 0.03 in

Carbide contact point
(Slightly magnetic)

513-452-10E/10T

Contact point No. 133195

Graduation: 0.002 mm
Range: 0.4 mm

] With revolution
counter

Carbide contact point
(Slightly magnetic)

" 513-445-10E/10A /10T

Graduation: 0.002 mm
Range: 0.2 mm

Carbide contact point
(Slightly magnetic)

Mitutoyo

Contact point No. 103011

F-70




Dial Test Indicators

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

With revolution counter ﬂl Long stylus

SPECIFICATIONS

Carbide contact point
(Slightly magnetic)

e Horizontal (20° tilted face) type

Order No.
Plus set

Graduation
(mm)

Basic set Full set (mm

Range

Dial Maximum permissible

rror (MPE)* (um)

Mass

reading Mergaxgelng %‘f é&ggﬂg Hyseress | Repestakity

g

force (N)

Measuring

Remarks

513-444-10E |513-444-10A | 513-444-10T| 0.01 16

0400, 16 |10 5 | 5 3

513-445-10E |513-445-10A | 513-445-10T| 0.002 | 0.4

010000 6] 512 | 4 1

48

0.30rless

ALY

]| D)

e Horizontal (20°

tilted face) type

Order No.
Plus set

Graduation

Range
Full set (in

Basic set (in

Dia Maximum permissible error (MPE)* (in)

reading| One rev. F ir?év?.S Hysteresis |Repeatabifty

Mass
g

force (N)

Measuring

Remarks

513-442-10A
513-442-16A
513-446-10A
513-446-16A

513-442-10T
513-442-16T
513-446-10T
513-446-16T

0.0005 | 0.06

0-15-0|+0.0005{0.0005 | 0.0002 | +0.0002

4

oo

0.3 0rless

0.3 0rless

Black dial

0.2 0r less

0.2 0rless

A\

Black dial

513-443-10A | 513-443-10T
513-443-16A | 513-443-16T

0.0001{0.016

0-4-0

+0.0002|+0.0002|0.0001 |+0.00004

0.3 0r less

0.3 0r less

Rk [

RRRK| [B)]

Black dial

M Vertical type

Order No.
Plus set

Graduation
(rm)

Range

Basic set Full set (mm)

Maximum permissible error (MPE)* (um)

Dial

reading M%%rejng One 105 e ey

Mass
J

force (N)

Measuring

g

Remarks

513-456-10E 0.5

rev. | duisions
0250| 6

513454108 513454 10A 51345¢-101) *0' 038

0400 9 |—| ° |43

46

513-455-10E | 513-455-10A513-455-10T] 0.002 | 0.2

01000 4 | —1 2 | 3 1

0.3 0rless

<< k| [D)

_ Vertical type

Order No.
Plus set

Graduation
(in

Range

Basic set Full set (in)

Maximum permissible error (VPE)* (in)

Dial

Mass

reading| One rev. |FISt 23| et pepey

force (N)

Measuring

Remarks

513-452-10E 513-452-107| 0.0005 | 0.03

Tev.
0-15-0| +0.0005 0.0002+0.0002

0.3 orless

513-453-10E 513-453-10T) 0.0001 {0.008

0-4-0 | +0.0001 0.0001]+0.00004

0.3 0r less

]| [2)]

M Parallel Type

Order No.
Plus set

Graduation
()

Range

Basic set Full set (mm)

Dial  Maximum permissible error (MPE)* (um)

reading Me{ga%rgng %}? égéfgﬁ Hysters | epetbity

force (N)

Measuring

Remarks

513-486-10E 0.5

513-484-10F 001 o3

0250 6 — 1 5 | 4 3

513-484-10A 513-484-10T

513-485-10E 0.002 | 02

0400 9
01000 4 |—1 2 | 3 1

0.3 0rless

Set Configuration: Metric

-
Full set

Swivel clamp
(900321, for @4 mm stem
@8 mm stem, and dovetall)

bar (L: 100 mm)

k| 2]

Parallel Type

Order No.
Plusset | Full set (in)

Graduation| Range

(in)

Basic set

Maximum permissible error (VPE)* (in)

Dial

reading | One rev.| T23 | Hystersi Repetatiy

Mass
J

force (N)

Measuring

M

Remarks

513-482-10A513-482-10T]0.0005 | 0.03

1oy,
+0.0005 0.0002

0-15-0 = +0.0002

53

0.3 or less

<[ 2]

* Horizontal (20° Tilted Face) Type, Vertical Type:

We guarantee the accuracy of completed products by inspecting them with the dial face facing upward.
Parallel Type: We guarantee the accuracy of completed products by inspecting them with the dial face vertical.
Note: 513-4XX-10 is indicated on the dial face. But the Order No. for the set provided with the stem etc. has a suffix (E or T) at the end.

DIMENSIONS

Horizontal (20° Tilted Face) Type

unit: mm

288

176

24,

2 Oy
Nl

459 223

Vertical Type
Order No. | L1 | 12
513-445-10E| 18.7|15.2
513-444-10E|20.9|17.4 I S
20
240
i S 3 mmm
® o] f \EI
17.6 -
597 2.1 = &
i ] [
= i 204
176 |3
241
Order No. | L1 | L2 OrderNo. | L1 | L2
513-484-10E(20.9|17.4 513-454-10E| 20.9 | 17.4
ol L i ‘P b . c\”.:‘i 513-485-10E| 18.7|15.2 513-455-10E| 18.7 | 15.2
. “:J = 513-486-10E(22.2|18.7 513-456-10E| 22.2 | 18.7

Note: A slight difference may occur depending on the center of the contact point, graduation plate, and stem fixing position, etc.

F-71

~ A
Plus set
i h
oimm || e3mm Stem,
contact | contact { | o4 mm
point | point £:
! (carbide) (=) (carbide) ==
- N
Basic set
@2 mm
contact
point
{carbide) Indicator
e
/"
/ |
.
Knurled 1=
dampring  Stem, g8 mm
\ J
N\ J
g W,
Set Configuration: Inch
e N
Full set /
Swivel clamp ) o /
(900322, for 0.157 i Inch
inch DIA. stem, 0.375 inch holdmg bar
DIA. stem, and dovetail) (L 4in)
q A
Plus set
i ?
Uoo39inch 7 0118 Stem,
DIA. contact inch DIA. 0.157 inch
point contact || DIA.
(carbide) point lL
¥ (carbide) EE
( A
Basic set
Indicator
! ®
| —0.079
Es inch DIA.
= contact point
Knurled ; (carbide)
dampring 375 inch DIA.
N J
N\ J
I\ J

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.
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ﬂ PormiEmny =) An inspection certificate is supplied as standard.
\‘ cennricate =/ Refer to page U-11 for details.

Dial Test Indicator
SERIES 513 — Universal Type

Set Configuration: Metric

~N

=
W
Full set Swivel clamp (900321
for @4 mm stem, 28 ﬁ
~ ) mm stem, dovetail) Z? ¢
gimm 7 51
contact @ ’
point (carbide) -4 . [Q
etric
g3mm (& holding bar "
contact _ Y 100mm | The direction of the probe movement can
poinbt,d | stem, - 4 be freely changed by rotating the contact
fcarbide) 1} g sl point section of the indicator.
% Spare @2 mm contact
= point (carbide)
y " £
Basic set 9/

@2 mm contact
point (carbide)
(102825) _

o/ , S/
= Indicator ¢ urled &
?‘i AY clamp ring / 513-304-10E

L] v
=] 1y S\X
¢8r;mstem ‘72\ ‘3

4 Spanner
(102037) SPECIFICATIONS
I\ J [ Metric |
\_ J — —
g o =
. . Order No. Maximum permissible error (MPE)* (uim) =l=l = S0\ E
Set Configuration: Inch vesuina| 21512 15| | |BEIE
- N\ Graduation|Range | Dial Mass efa:)srtclzng S cls o|a|SE|E
mm) | (mm) |reading|, . 9 £ 88828 elexs
Full set (900322 for 0.157 Basicset | Full set Hiny RO (}O'svcale Hysteresis | Repeatabilty N =282 g_ %‘ '—‘E_‘Ew z
N inch DIA stem, range | rev. |[divisons 2=|5/ 8138|8532
/ ) 0.375 inch DIA. a0 N ) W A
& _ stem, dovetail) 513-304 -10[513-304-10T] 001 [ 08 04007 9 [ — [ 5 | 4 [ 3 [71]030rless v
0.039 inch DIA.
contact point (carbide) [inch |
0.1181inch Maximum permissible error gl £ %A =
DIA. 7 Inch holding AL (Wb 2 |8 | |53
contact point (carbide) bar (L: 4in) . : Measuring | Z|-E| 5| | @ £5/ g
[ Graduation | Range | Dial Mass o Sl=ie S 5| CE|E
| \ » 0| ) | reading| O “w |E2 8% =8 ezt
| ’ Basic set Full set M€ | Hysteresis | Repeatablty s=|2E 3 E8e5s
Stem, "4 ik £ 2|8|8|8|8|8|82|2
L 0.157inch DIA.  Spare 0.079 inch DIA. B =3
contact point (carbide) 513-302-10E | 513-302-10T | 0.0005 | 0.03 | 0-15-0 | +0.0005 | 0.0003 | +0.0003 | 71 | 0.3 or less v
e ~ * We guarantee the accuracy of completed products by inspecting them with the dial face facing upward.
Basic set Note: 513-3XX-10 is indicated on the dial face. But the Order No. for the set provided with the stem etc. has a suffix (E or T) at the end.
0.079 inch
DIA contact e DIMENSIONS
oint o
farbide) 0.375 inch DIA. stem B
£ nit: mm
(102825) « / o
..g_\/ Rotating part—
",‘,\x Indicator Knurled ol =
o clamp ring
/
L4 Spanner 24 4
(102037) 240

9

. J
\ J &@ ! m
Optional Accessories V4 513-304-10E

o Swivel clamps (See page F-75)
¢ Holding bars (See page F-75) Note: A slight difference may occur depending on the center of the
o Stems (See page F-75) contact point, graduation plate, and stem fixing position, etc.
102824: #1 mm contact point (carbide)
102825: g2 mm contact point (carbide)
102826: @3 mm contact point (carbide)

u
Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice. M I tu tOY/O




Dial Test Indicators

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

Pocket Type Dial Test Indicator
SERIES 513

o Slim design is suited for measurement in
deep holes.

* Jeweled bearings assure higher sensitivity
and accuracy.
Indicator can be mounted by clamping the
stem or the body (except for 513-517WE
and 513-517WT).

513-517E

513-527E

513-501E

Mitutoyo

513-514E

513-515T

* Bezel is sealed with an O-ring to keep out
water and oil. (Note that this type is NOT
waterproof.)

o Clutch type (with a clutch lever)

o With 2 mm Carbide contact point

* Jeweled bearing

¢ Completed products are inspected
according to JIS B 7533:1990.

513-517WE

513-503E

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.

& VLT Tﬁ/\

\0
,/é Mltutoyu /A
—+| = 001"

N\?sla 518 \a)j

mg

513-518 f T
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Miitutoyo

B .
S (=]
G?/: LTW420 =

>+ 001
Gl e

&

513-528

/\S«: M| tuluyn

k
S BT e S

%“’ ~il-p00r ™
= No5 13504
% “
W

513-517E
513-517WE

" wDxass

2

© |« 00imm

No.513-515
e w e

513-515T

—+| I+-00Imm
No.513-514

25()'

513-514E ¢
Miitutoyo

i le-2um S /
No.513-503 /

uuuuuuuuu

S

\00/

513-501E

Optional Accessories
o Swivel clamps (See page F-75)
* Holding bars (See page F-75)
o Stems (See page F-75)

* Contact point (See page F-75)




Set Configuration: Metric

=
Full set

~ Metric holding bar
) (L: 100 mm)

Swivel clamp
(900321,
for @4 mm, 28 mm,
dovetail)

Stem,
@4 mm

@8 mm
holding bar
(900211)

d,

e a
Basic set

@2 mm contact
point (carbide)

<1 28mm
=
o gpanner (301336)
\ >
\ J
Set Configuration: Inch
d ™
Full set . -
L 0.118inch stem,
g DIA. contact 0.157 inch
| , oolnt gt DIA.
£ 0.039inch (hids) =
DIA. contact !
point Swivel clamp
(carbide) (900322, for
) @] 0.157 inch DIA.,
0375 i'nch DIA.,
Inch holding bar ~ dovetail

(L: 41in)

0.315 inch DIA holding bar
(900211)

Basic set

0.079 inch DIA.
contact point
(carbide)

Indicator :
.
Stem,

o 0.375 inch DIA.
e Spanner (301336)
\ J

&

—

@ Long contact point

Jeweled bearing

Dustproof

SPECIFICATIONS
| Metric I—
Order No. Graduation | Range | Accurac Dial Measurin
Basic set Full set (mm) (mrg) (um) ' reading | force (N)g EI Q B
513-514E | 513-514T 0.01 0.5 10 0-25-0 03orless | v | ¢
513-517E | 513-517T 0.01 0.8 8 0-40-0 0.3 or less v
513-517WE | 513-517WT | 0.01 0.8 8 0-40-0 0.3 or less v (4
513-527E | 513-527T 0.01 0.8 8 0-40-0 0.3 or less V| v
— 513-515T 0.01 1 10 0-50-0 03orless | v | v
513-503E | 513-503T 0.002 0.2 3 0-100-0 | 0.3 orless v
513-501E | 513-501T 0.001 0.14 3 0-70-0 0.4 or less v
Note: We guarantee the accuracy of completed products by inspecting them with the dial face facing upward.
[ Inch |
Order No. Graduation | Range | Accura Dial Measurin 7
Basic set Full set (in) (in? (in) i reading | force (N)g Eﬂ Q] - -
513-518 513-518T 0.001 0.04 £0.001 | 0-20-0 0.3 orless v
513-528 513-528T 0.001 0.04 +0.001 | 0-20-0 0.3 or less V| v
513-512 513-512T 0.0005 0.02 | £0.0005 | 0-10-0 03orless | v | ¢
513-504 513-504T 0.0001 0.01 | £0.0002 | 0-5-0 0.3 or less v

Note: We guarantee the accuracy of completed products by inspecting them with the dial face facing upward.

DIMENSIONS

50
33) " ( ):513-527E
233 (928)
2
| N4 DN -
= {] J 2oayi
L 4% J_ 17
(29

Order No. | L unit: mm
513-514E 36.8

513-517E 209

513-515T 445

513-503E 14.7

513-501E 12

_513-517WE | 209
513-527E 14.7

For 513-517WE, use the indicator
with measuring range of +30°

N o fr

+30°
E ‘
<

Non-clutch type
Test Indicators

-

Pointer

There are two types of Mitutoyo Dial Test Indicator:
The non-clutch type (without a clutch lever) and the clutch type (with a clutch lever)

Clutch type Test
Indicators

-

ontact Poi

rotates clockwise.

the pointer rotates counterclockwise.

In the non-clutch type, although the contact point may move either in the upward or downward direction, the pointer always

In the clutch type, if the clutch lever is set in one position the contact point moves in the upward direction and the pointer
rotates clockwise. Conversely, if the lever is set in the other position the contact point moves in the downward direction and

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.
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Dial Test Indicators

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

Contact points, Stems and Holders
Optional Accessories for Dial Test Indicators

Contact point Swivel Clamps
1 *
(fOI‘ M_Etrlc MOdeIS only ) For @6 mm stem, For 24 mm stem,
* Except for universal type dial test indicator (513-304-10). @8 mm stem, and ©8 mm stem, and
dial test indicator dovetail dovetail

12 2mm

A
e
/@D contact point

0.5 mm contact point 20.7 mm contact point

Y — e 902053 900321
190547 (2=112mm) 190548 (L2=11.2 mm) : . .
21CAB109 (2=152 mm)  21CAB110 (12=15.2 mm) ool A e Universal Holder (dovetail clamp)
bt Tl g el and dovetail * A universal holder is an attachment

used to mount a dial test indicator in

a machine tool spindle so that it can

be used to align the spindle axis with

a workpiece feature such as a hole
center, or a machine axis with an edge.
(See diagram below.) It also gives some

21CAB111(L2=33.9 mm)  21CAB112 (L2=33.9 mm)
190656 (L2=41.0 mm) 190655 (L2=41.0 mm)

o1 mm contact point 82 mm contact point
(Carbide) (Carbide)

T e

}gig}igg ];%mmg ]ggg}?gg ! ;%mm; protection against accidental impacts on
mm, mm i 4 .
103013 (2=17.4mm) 103006 (L2=17.4 mm) 018 e the indicator.
137558 (2=187mm) 137557 (L2=18.7 mm)
131316 (2=33.9mm) 131324 (12=33.9 mm) o (I o6 L
136235(2=410mm) 136013 (L2=41.0 mm) =
2 mm contact point @3 mm contact point s [V}{ = 21CZA233 (g8 i stem)
(Ruby) (Carbide) a1 o0 21CZA231(0.25 inch DIA. stem) pr—
s | Q. — 58 162 21CZA229 (g6 mm stem) 915
BRC_R — 275 64 |
21CZA209 (12=112mm) 103018 (12=112 mm) L 1=
21CZ8068 (=152 mm) 131315 (L2=15.2 mm) °"’§’ No, T it ‘232 v =
21CZA201 (12=17.4mm) 103014 (2=17.4 mm) 902053 | 6 holder
21CZA210 (12=18.7 mm) 137559 (L2=18.7 mm) 900321 | 4 | 8 o5
21CZA211(2=410mm) 131317 (12=33.9 mm) 900322 (0157|0375 n
136236 (L2=41.0 mm) } »
I| =
Spanner Stems with Knurled Clamp Ring }
: ’ |
o4 mm 0
(0.157 inch DIA.) 06 43
102037

Centering Holder

o Allows large diameter cylinders or holes
to be centered on a machine tool.

Holding Bars

26

unit: mm

9x9 mm 953638 (Length: 50 mm)
900209 (Length: 100 mm)

Dovetail

21CzB129 21CzB130

stem | g | Nt (StF:rgl it
D'ﬁ‘- (Individual item) (Idividal fem) dovetail+Nut)
. Order No.
o4 21CAB106 190322 21CZB131
0.25 inx0.5 in 953639 (Length: 2 in) 26 21CAB103 190322 21CZB128 L 901959 (28 mm ster)
900306 {Length: 4 in) o8 | 21CAB104 | 190322 | 21CZB129 - 901997 (0.25 inch DIA.
20.375in| 21CAB105 190322 21CZB130 stem)

n
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Contact point

(for Metric Models Only)

pocket type dial test indicator

L2 2mm
A
1\ —>
@D contact point

M1.7x0.35

0.5 mm contact point 20.7 mm contact point

190547 (L2=11.2 mm)
190549 (L2=17.4 mm)
190656 (L2=41.0 mm)

o1 mm contact point

190548 (L2=11.2 mm)
190550 (L2=17.4 mm)
190655 (L2=41.0 mm)

22 mm contact point

Swivel Clamps

For g6 mm stem,
28 mm stem,
and dovetail

902053

For g4 mm stem
and @8 mm stem,
and dovetail

900321

For 0.157 inch DIA. stem
and 0.375 inch DIA. stem,

and dovetail

(Carbide) (Carbide)

— : P Y i
—  He—)

oy

900322

136756 (L2=8.6 mm) 136104 (.2=8.6 mm)
103017 (L2=11.2 mm) 103010 (L2=11.2 mm) N
103013 (L2=17.4 mm) 103006 (L2=17.4 mm) 218 Ui
137746 (L2=33.3 mm) 129949 (1.2=33.3 mm)
136235 (L2=41.0 mm) 136013 (L2=41.0 mm) © (M)~ ed1
. . F OrderNo.| d1 | d2
22 mm contact point @3 mm contact point TR al ? 902053 | 6 S
(Ruby) (Carbide) RO S A
g ﬂ iy i 26 /| 2d2 900322 |0.157in|0.375in
- 58 16.2
21CZA209 (L2=11.2 mm) 136758 (L2=8.6 mm) 215
21CZA201 (L2=17.4mm) 103018 (L2=11.2 mm

21CZA211 (12=41.0 mm)
137747 (L2=33.3 mm

(
( )
103014§L2=17.4 mm;
136236 (L2=41.0 mm)

Universal Holder (screw clamp)

* A universal holder is an attachment
used to mount a dial test indicator in
a machine tool spindle so that it can

Holding Bars
Stems o6

be used to align the spindle axis with _

a workpiece feature such as a hole 99 mm 900209 (Length: 100 mm)
center, or a machine axis with an edge. o6

(See diagram below.) It also gives some h
protection against accidental impacts
on the indicator.

24 mm 28 mm
(0.157 inch DIA.) (0.315 inch DIA.) 0.375 inch DIA.

28 mm (0.315 inch DIA) 900211 (Length: 115 mm)
26

' 102036 102822 102081
21CZA234 (68 o) 0.25%0.5 in 953639 (Length: 2 in)
mm stem 900306 (Length: 4 in
21CZA232 (0.25 inch DIA. stern) Nengiie K
21CZA230 (g6 mm stem) Note: Suitable for height gages with a scriber section of
: 12.7x6.35 mm.
M7.4x05 oty UMM
s Spanner
4.5
g 301336
o6 -g.oa
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Indicator Calibration

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

i-Checker 1C2000
SERIES 170

¢ Indication accuracy of (0.1 + 0.4L/100) um,
the highest level in the world, is achieved.
(When inspected in the vertical orientation.)

¢ Can directly inspect indicators with a stroke
of up to 100 mm. Moreover, a wide variety
of optional accessories enable the
inspection and calibration of many type
of gage including dial indicators, ‘
lever-type dial indicators, dial test
indicators, cylinder gages,
Digimatic indicators, linear gages
and electronic micrometers that
use various stem diameters and

* The pointer of the analog indicator is
positioned just before the measuring point
automatically in the semi-automatic mode.

* Digital indicators equipped with a data

output function are checked very efficiently

due to spindle positioning at the inspection
points and recording of measurement results
being under fully automatic control.

support systems.
SPECIFICATIONS
Order No. 170-402 170-403
Remarks with 8 mm bush with 3/8 in bush
Measuring Range 100 mm
Resolution 0.01 pm
Accuracy |vertical orientation (0.1 +0.4L/100) um _L=Arbitrary length (mm)
(20 °C) lateral orientation (0.15+0.6L/100) ym _L=Arbitrary length (mm)
Feed speed Maximum 10 mm/s
Drive method Motor drive (semi-automatic/fully-automatic)
Measuring Unit Separate type Linear Encoder
Semi-automatic measurement
MeasLrement method Fully automatic measurement (only when using an indicator equipped with data output function)*'*2
Mass 20 ki

Operating temperature range 20 °C+0.5 °C

*1 Automatic measurement requires the indicator’s connectin% cable. Additionally some form of indicator, along with the
normally connected accessory (the optional accessory for the indicator such as a Digimatic power-supply unit in an EF
counter_{wﬂl be required. N ) o

*2 The indicator measured via RS-232C has the capability to receive data from the main unit and output the counter value.

DIMENSIONS

28 mm/@9.525 mm (3/8 in),
Standard accessory

\1 An inspection certificate is supplied as standard.
/ Refer to page U-11 for details.

# (]
et
il

Typical application for Dial Test Indicator
Accessory Set

indicator attachment set (02ASK000)

2160
Miitutoyo
o
[=x} =}
co -
— » 3
=
A ment for Indicators
i .
Mioyo o
LN
b= n
I
SIS
E————————
Refer to the i-Checker Brochure
(E12015) for more details.
g
. 164 2200
M I tu toyo F'77 Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.




SERIES 170 — UDT-2 Dial Indicator Tester

< “rormEmny 2| An inspection certificate is supplied as standard.
INSPECTION -
¢ _cemmricare =) Refer to page U-11 for details.

* Stem mounting hole: @6, @8 mm (Metric)

o UDT-2 is the accuracy tester for 0.01 mm
g1/4in, @3/8 in (Inch)

Optional accessory resollut(;Qn/gradu?thn dial indicators, dial
Stand for bore gage inspection (12AAK824) test indicators and bore gages.
Note: Can be used for the inspection of bore gages 511

SERIES standard type and with micrometer head up to

400 mm. (Refer to pages C-33 and C-39 for details.)

Typical application
of the stand

Stand for bore gage inspection
(12AAK824)

170-102-12

SPECIFICATIONS
| Metric B [ Inch
; Mécrometer head dAccuracy (um) o Mécrometer head dAccurac (in)
Order No. |Graduation| Range | Feed accuracy . Order No. |Graduation| Range | Feed accuracy .
(mm) (mm) (25 mm stroke) HARES (in) (in) _1(25 mm stroke) HARE
170-102-12 | 0.001 | 0-25 +2 0.5 170-101-10 | 0.0001 | 0-1 +0.0001 | 0.00002

SERIES 521 — Calibration Tester

¢ Can also be used to inspect dial indicators * The mounting bracket, which can move
and dial test indicators with 0.001 mm in any direction, accepts a wide range of
graduations, or to adjust the sensitivity of indicator stem sizes (@4 mm to @10 mm).

electronic micrometers.

Calibrating a dial test
indicator

521-103
SPECIFICATIONS
| Metric . |_Inch I
Mécrometer head dAccuracy (um) Mécrometer head dAccurac (in)
Order No. |Graduation| Range | Indication ; Order No. |Graduation| Range | Indication ;
(mm) | (mm) | accuracy i (in) (in) accuracy | ISLEress
521-103 0.0002 | 0-1 +0.2 0.2 521-104 0.00001 | 0-0.05| +0.00001 |0.00001
521-105 0.0002 | 0-5 +0.8 0.8 521-106 0.00001 | 0-0.2 | +0.00003 |0.00003

F78 MitUtO}/O
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Products equipped with the measurement
data output function can be connected to the

= = = =
D I a I I n d I c ato r A I I c at I o n s Dita NanegementSoftnare by Moo Measurement data network system MeasurLink
(refer to page A-5 for details).

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

Thickness Gages MeasurLink [T

SERIES 547, 7 Data Management Software by Mitutoyo
DIMENSIONS Ui
|Standard Type (Resolution: 0.01 mm)| |
3 210
— 30
85
7301, 7305, 7327, 547-301, 547-5268,
547-3005, 547-5005, 5473205, 547-5205

‘LL,‘S

I

——

547-301 547-321

175
7321, 7323, 73228, 547-321, 547-3208, 547-5205

A

[High Accuracy Type (Resolution: 0.001 mm))

e
M&?ﬁn \ ~ - A‘
96.3
—
}

98
547-401, 547-400S

547-401

n
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Technical Data

o Display: 6-digit LCD, sign

* Battery: SR44 (1 pc.), 938882 for initial operational
checks (standard accessory)

* Battery life: Approx. 7,000 hours of continuous use
Approx. 1.2 years under normal use

* Maximum response speed: Not restricted (except for
scanning measurement)

Functions

o Zero-setting (INC system)

* Presetting (ABS system)

* Direction switching

* Tolerance judgment

* Resolution switching (For 0.001 mm or 0.00005 inch
resolution models)

¢ Calculation: f(x) =Ax

* Function Lock

¢ Data output

* Display value holding (when no external device is
connected)

* 330° rotary display

o Low battery voltage alarm display

o Error alarm display

Optional Accessories
¢ SPC Cable:
905338 (1 m)
905409 (2 m)
(Refer to pages A-27 to A-29 for details.)
* USB Input Tool Direct (2 m): 06AFM380F
(Refer to page A-13 for details.)
¢ Connecting Cables for U-WAVE-T (160 mm):
02AZD790F
For foot switch: 02AZE140F
(Refer to pages A-19 to A-21 for details.)

* Digimatic Mini-Processor DP-1VA LOGGER: 264-505

Lens thickness measurement |

¢ Thickness of concave-convex lenses and
surfaces can be measured. (Contact point,
Anvil: hardened steel)
¢ Anvils and contact points are interchangeable
to enable concave surfaces to be measured.
AT '

Mitutoyo
Mo

wooe oaa o
OE Cony, BRIA S

547-313 7313

Tube thickness measurement |

* Pipe wall thickness, thickness of curved
boards can be measured. (Contact point,
Anvil: hardened steel)

-
£
Mitutoyo Ly

Ol

MODE e DATA Ov
ok

547-360

Groove thickness measurement |

= ﬁ\
Mitutoyo >
ABSOLUTE y

DATA o1
MODE  sET e

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.

* Provided with a ball point as standard.

DIMENSIONS Unit: mm
| Contact ﬁi\
o\" point
&) e
Sg ball point 4.8
(Standard accessory) =
Reversible 30.3
anvi (Traveling range 12 mm) /Throat depth)
w3 f 85 .

Typical applications

Ball Flat
point point
SR2

<_—

5R3 B
B\ Anvil B\M

Concave lens Convex lens

Plano-convex lens

DIMENSIONS

Unit: mm

Contact point
23 Flat s

‘ i ==

S@3.5 Throat

depth |\ i
70 Anvil

21

85

DIMENSIONS

Unit: mm

(Throat depth)
85
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Dial Indicator Applications

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

Thickness Gages
SERIES 547, 7

SPECIFICATIONS
| Metric |
Resolution Range | Measuring depth | Contact point, Anvil |Parallelism of Contact| — Accuracy ~ |Measuring forcel  Mass
DederiNe, (mm) (mm) (mm) (mm) point, Anvil (um) (um) ) () ematks
547-401 %g&t/a%% 0-12 21 6.3 Flat (Carbide) 3 +3 35o0rless | 280 | High accuracy, carbide point anvil
547-301 0.01 0-10 30 210 Flat 10 +20 1.50rless | 255 | Standard, ceramic point/anvil
547-321 0.01 0-10 120 210 Flat 10 120 1.50rless | 425 | Deep throat, ceramic point/anvil
! ] 6 Flat (Contact point) :
547-313 0.01 0-10 30 24,8 Flat (Anvi) 10 +20 1.50rless | 275 | Lens thickness
547-315 0.01 0-10 30 t=1Blade 10 120 1.50rless | 270 | Groove thickness
@3 Flat (Contact point) '
547-360 0.01 0-10 20 3.5 Ball (Anvil) = 120 1.50rless | 250 | Tube thickness
Inch/Metric
Order No. Resolution Ra(lir:]g);e Measuring depth | Contact point, Anvil Parall;lcl)?rr]r; c')iriﬁntact Accuracy Measuring force ’\?3)55 Remarks
547-400S  |0.00005in/0.001 mm| 0-0.47 | 21 mm(0.83in) | #6.3 mm (90.25 in) Flat | 0.0001 in/0.003 mm |+0.0001 in/+3 ym| 3.50rless | 290 | High accuracy, carbide point anvil
547-526S5* | 0.0001in/0.001mm | 0-0.47* | 30 mm(1.18in) | 10 mm (20.39 in)Flat |0.0002 in/0.005 mm [+0.0002 in/+5 pm| 1.50rless | 225 | Standard, ceramic point/anvil
547-300S  |0.0005in/0.01mm| 0-04 | 30mm(1.18in) | @10 mm (90.39in)Flat | 0.005in/0.01 mm [£0.001in/£20um| 1.50rless | 255 | Standard, ceramic point/anvil
547-5005* | 0.0005in/0.01 mm| 0-0.47* | 30mm(1.18in) | 10 mm (0.39in) Flat | 0.005in/0.01 mm [£0.001in/£20pm| 1.50rless | 225 | Standard, ceramic point/anvil
547-320S  |0.0005in/0.01mm| 0-04 | 120 mm(4.72in) | @10 mm (¢0.39in)Flat | 0.005in/0.01 mm |+0.001in/+20 um| 1.50rless | 400 | Deep throat, ceramic point/anvil
547-5205* |0.0005in/0.01 mm| 0-0.47* | 120 mm (4.72 in) | @10 mm (g0.39in) Flat | 0.005in/0.01 mm |£0.001in/+20 um| 1.50rless | 380 | Deep throat, ceramic point/anvil
@6 mm (0.24 in) Flat
5473125 |0.0005in/001mm| 0-04 | 30mm(1.18in) | , \OMROM) |0 005i0/0.01 mm |£0.001in/220 ym| 15orless | 275 | Lens thickness
' ' : : 4.8 mm (20.19in) Flat | : : umy .
(Anvil
g6 mm (20.24 in) Flat
547-5125% | 0.0005in/0.01 mm| 0-047% | 30mm (1.18in) | , JCOMAROM) 10 005i0/0.01 mm £0.001 in/£20 pm| 1.5 orless | 240 | Lens thickness
’ ' ’ ' @4.8 mm (20.19in) Flat | ’ - 2ol ’
(Anvil)
547-316S  |0.0005in/0.01mm| 0-04 | 30mm(1.18in) | t=1 mm (0.04 in) Blade | 0.005in/0.01 mm [+0.001in/+20um| 1.50rless | 270 | Groove thickness
547-516S* | 0.0005in/0.01 mm| 0-0.47* | 30mm(1.18in) | t=1 mm (0.04 in) Blade | 0.005in/0.01 mm [+0.001in/+20 ym| 1.50rless | 260 | Groove thickness
@3 mm (0.12 in) Flat
5473615 |0.0005in/0.01mm| 0-04 | 20mm(079in) | - COMEPOM) 0 005i0/0.01 mm [20.001in/220 um| 1.5 orless | 240 | Tube thickness
: : : : 3.5 mm (0.4 in) Ball | " : BTN um) 1.
(Anvil
@3 mm (20.12 in) Flat
547-5615* | 0.0005n/0.01 mm| 0-047% | 20mm (0.79in) | - ACOMEPOM 0 005n/0.01 mm 20,001 /220 pm| 1.5 orless | 215 | Tube thickness
' ' : ‘ 3.5 mm (90.14in) Ball | ™ ’ - LIRS
(Anvil)
* Using ID-SX Digimatic indicator.
| Metric .
Graduation Range | Measuring depth | Contact point, Anvil |Parallelism of Contact| ~ Accuracy ~ |Measuring forcel  Mass
Pizerio. (mm) (mm) (mm) (mm) point, Anvil (um) (pm) (N) (@ BeTalKS
7327 0.001 0-1 30 210 Flat 5 £5 1.50rless | 230 | Fine dial reading, ceramic point/anvil
7301 0.01 0-10 30 210 Flat 5 115 14orless | 218 | Standard, ceramic point/anvil
7305 0.01 0-20 30 210 Flat 5 120 200rless | 236 | Standard, ceramic point/anvil
7321 0.01 0-10 120 210 Flat 5 £15 14orless | 377 | Deep throat, ceramic point/anvil
7323 0.01 0-20 120 210 Flat 5 $22 200rless | 371 | Deep throat, ceramic point/anvil
@6 Flat (Contact point) ;
7313 0.01 0-10 30 4.8 Flat (Anvi) 5 115 14orless | 220 | Lens thickness
7315 0.01 0-10 30 t=1 Blade 5 £15 14orless | 220 | Groove thickness
7360 001 0-10 20 o 2?5(%‘;“?;;38'“0 = £15 14orless | 220 | Tube thickness
[ Inch -
Graduation Range | Measuring depth | Contact point, Anvil |Parallelism of Contact| ~ Accuracy ~ |Measuring forcel Mass
gl (in (in) (in (in point, Anvil i) {in) @) LS
73265 0.0001 0-0.05 1.18 20.39 Flat 0.0002 +0.0002 2.00rless | 205 | Fine dial reading, ceramic point/anvil
73005 0.001 0-05 1.18 20.39 Flat 0.0005 +0.001 1.8o0rless | 205 | Standard, ceramic point/anvil
73045 0.001 0-1 1.18 20.39 Flat 0.0005 +0.002 2.00rless | 220 | Standard, ceramic point/anvil
73225 0.001 0-1 1.18 20.39 Flat 0.0005 +0.002 2.00rless | 370 | Deep throat, ceramic point/anvil
20.24 Flat
73125 0.001 0-05 1.18 (Contact point) 0.0005 +0.001 18orless | 215 | Lens thickness
20.19 Flat (Anvil)
73165 0.001 0-05 1.18 t=0.04 Blade 0.0005 +0.001 1.8o0rless | 220 | Groove thickness
20.12 Flat
7361S 0.001 0-05 0.8 (Contact point) — +0.001 1.80rless | 200 | Tube thickness
20.14 Ball (Anvil)

Note 1: The dial indicator needs to be reset when a contact point is replaced.
Note 2: The stated accuracy of Digimatic indicators does not include an allowance for quantizing error (x1 count).

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.




Measuring contact force on a relay

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.

Contact Force Gage
SERIES 546

* Contact Force Gages are widely used to determine
the measuring force applied by an instrument to
a workpiece, as well as contact forces of electrical
relays, micro-switches, valves and precision springs.
* Thanks to the miniature anti-friction bearing in the

fulcrum, stable measurement is guaranteed.
* 2 types are available: Standard and peak hold.

/

/

Standard type
546-112

/

DIMENSIONS
Standard type
Unit: mm 546-119
39.5 (49.5)
\ Hole
Fulcrum Pl
T y
‘ =k g /
/ s LY
‘ 5 335 (43.5) ‘ 19 ‘
‘ Peak hold type
546-137
(). 546-112, 546-113, 546-133
SPECIFICATIONS
mN-scale models
Peak hold
Graduation Range Accuracy Graduation Range Accuracy
Order No. (mN) (mN) (division) Order No. |~ \) (mN) (division)
546-112 2 6-50 = = = =
546-113 5 10-100 0.5 546-133 5 10-100 +05
546-114 10 30 - 300 546-134 10 30 - 300 )
Note: Please note that these products are only available in their standard forms; they cannot be customized for special sizes or
specifications.
N-scale models
Peak hold
Graduation Range Accuracy Graduation Range Accuracy
Order No. N N {eiidion) Order No. | ™\ (N) (division)
546-115 0.02 0.06-0.5 546-135 0.02 0.06-0.5
546-116 0.05 0.1-1 546-136 0.05 0.1-1
546-117 0.05 0.15-15 +0.5 546-137 0.05 0.15-15 +0.5
546-118 0.1 03-3 546-138 0.1 03-3
546-119 0.2 0.6-5 546-139 0.2 0.6-5
Note: Please note that these products are only available in their standard forms; they cannot be customized for special sizes or
specifications.
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Dial Indicator Applications

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

Dial Snap Gage
SERIES 201 Optional accessories

Dial protection cover: 21DZA000

Recommended dial indicators (optional)

* Metric models:
2046S5B: Dial indicator (Graduation: 0.01 mm)
21095B-10: Dial indicator (Graduation: 0.001 mm)
* Inch models: 2803SB-10 (Graduation: 0.0001 in)

* Designed for quick GO/NG judgment of diameters of cylinders
and shafts in machining processes.

¢ Wide (13.5x12 mm/1.53x47 in), flat carbide anvils.

* Anvil retracting stroke: 2 mm/0.08 in
Anvil positioning range: 25 mm/1in

¢ Adjustment nut: adjusts the measuring range.

¢ Clamp: adjustment nut

* Flatness of measuring face: 1 ym

* Repeatability of indication: 2 ym or better (repeatability of
indicators is not included)

* The dial indicator and protection cover are optional. Also,
some dial indicators and protection covers cannot be used
with the dial snap gage. Consult Mitutoyo if intending to
use dial indicators which are not recommended.

201-101

Note: The dial indicator and protection

SPECIFICATIONS cover are optional.
| Metric T
Order No. Range (mm) Parallelism (um) Measuring force* (N)

201-101 0-25

201-102 25-50

201-103 50-75

201-104 75-100

201-105 100 - 125

201-106 125-150

201-107 150-175 : fte

201-108 175 - 200

201-109 200 - 225
201-110 225-250
201-11 250- 275
201-112 275 -300

[ Inch .
Order No. Range (in) Parallglism (in) Measuring force* (N)
201-151 0-
201-152
201-153
201-154
201-155
201-156
201-157
201-158
201-159
201-160
201-161 10-11
201-162 11-12

* Measuring force is that force present before an indicator is installed and is
determined at the point where the spindle is retracted 1 mm from the rest position.

0.00025 1543

R N | W —
ol e e [ e |
O ONOoO|UT B WIN|—

el
'
o

DIMENSIONS
(44) 40 Al 40 (44.6) ‘ Unit: mm
©w /gg{uitmem Dial indicator
= o protection arm
@ g

Clamp

Workpiece support

) Heat insulating cover

n
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Stands

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

SERIES 7 — Magnetic Stands

* Mitutoyo's Magnetic Stands clamp to iron or
steel surfaces with a strong magnetic force
that is switchable ON or OFF to allow easy
mounting and dismounting.

* Vertical/horizontal mounting holes and
bushes are available for attaching dial test

¢ |n addition, models 7014-10, 7014E-10,
7031-10, 7032-10 and 7033-10 have
a dovetail groove in the swivel holder
for attaching dial test indicators that are
equipped with a dovetail.

* Recommended dial indicators: compact and lightweight

indicators and dial indicators*.

7010-10 7011-10 7012-10

7014-10
(magnetic clamping is non-switchable) 7033-10

7031-10 7032-10

=

Mitutoyo
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Stands

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

20° adjustable 2| Semhoess  Unit: mm
20 ]
o il Stem hole 29.53 (3/8 in)
zi‘ B
Stem hole 7010-10: g6 Stem hole 7011-10; g6 8
70105-10: g4 . 70115-10:94
; tem hole 7011-10; @8
2 T, Bihgs 2
! o8 withbust) 1 “EE B3
SRS T 17 Clamp (for wire)
AN il
g M8x1.25 ]
MB8x1.25 | MB8x1.25 4 )
= il ‘
«@» el & § 9 «@» a
s [NELs 5]N8715 5 [N5
50 (W) x58 (D) 50 (W) x58 (D) 50 (W) x58 (D)
7010-10, 7010S-10 7011-10, 7011S-10 7012-10
Dovetal _12.7 T 26
S B[ ’j :
i ¥ ¥
&J" § 3
29.53 co| e Re|
BRI 40, 3 360 2
Clamp Knob
Dovetall 109 = m%;

o
™|

3 360° ? C'—L

= £ 5:220"@
et |l compos 550 Z< =
" C!“% =

(383)

ON/OFF Lever

el %50 w36
S Ball-joint J 7031-10
S 20 = 2L
06
Nut :
360° 4
Loy F \\/v é
~ — I~ /:90‘7 3
030 oA o
L\ o =
7014-10, 7014E-10 E ? ON/OFF Lever 360°
o Clamp Knob
1050 w60 ) 3202 im . =
7033-10 C . =
360°
— ~
A "
&</ 0
g 6 6117\ ON/OFF Lever
150 150 (W) x60 (D)
7032-10
SPECIFICATIONS
Order No. Description Applicable holding stem sizes  Magnetic force*' Remarks
7010-10%2*3 | Magnetic stand @6 mm, 8 mm Approx. 600 N —
70105-10%2*3 | Magnetic stand g4 mm, @8 mm, 29.53 mm (3/8in) | Approx. 600N —
7011-10%>*3 | Magnetic stand g6 mm, g8 mm Approx. 600 N | With fine adjustment
70115-10*2*3 | Magnetic stand @4 mm, 8 mm, 9.53 mm (3/8in) | Approx. 600 N | With fine adjustment
7012-10* | Magnetic stand @6 mm, 28 mm, 89.53 mm (3/8in) | Approx. 600N —
7014-10** | Mini magnetic stand @6 mm, 88 mm, with dovetail Approx. 150 N | Without magnet ON/QFF
7014E-10*7* | Mini magnetic stand @4 mm, 29.53 mm (3/8 in) Approx. 150 N | Without magnet ON/OFF
7031-10 | Universal magnetic stand | @6 mm, 88 mm, 29.53 mm (3/8 in), with dovetail | Approx. 300 N | With mechanical locking system
7032-10 | Universal magnetic stand | @6 mm, g8 mm, g9.53 mm (3/8 in), with dovetail | Approx. 600 N | With mechanical locking system
7033-10 | Universal magnetic stand | g6 mm, 88 mm, 9.53 mm (3/8 in), with dovetail | Approx. 600 N | With mechanical locking system

*1 The magnetic holding force applies to that needed for vertical separation from a thick and flat steel object.

*2 Back plunger type (1160T, etc.) cannot be attached.

*3 When attaching a compact dial indicator (outer frame diameter 31, 36 or 40 mm), select a back cover type with a lug.
*4 Use with a dial test indicator or SERIES 1 dial indicator (compact or lightweight type) is recommended.

Mitutoy«
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Dial Gage Stands

SERIES 7

* A convenient supporting stand for enabling e Vertical fine adjustment is available with one-
a dial indicator to be used for comparative touch control thanks to the parallel spring
height or thickness measurements. suspension.

¢ Anvil: 58 mm for 7001-10, 7002-10
90x90 mm for 7007-10.

7001-10 7002-10
(with @58 mm serrated anvil) (with @58 mm non-serrated anvil)

7007-10
(with 90 mm square semi-serrated anvil)

(@)

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice. F'8
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Stands

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

DIMENSIONS
Unit: mm
o
80 ) _
Fine adjustment /MB
Stem hole
/ with Bush: 28
= % @‘ﬂ without Bush: @9.53
38
§ Anvil
gas Flatness: 1.3 um
l—‘ or better
—
<
— — = = 7001-10, 7002-10
¢ Clamping range on column:
168 110 0to 95 mm
230
1 o o Column d
Fine adjustment olumn dlamp
Stem hole \
=) / with Bush: 8
£ 7N without Bush: 29.53
= 3 Anvil
S 190 Flatness: 1.3 ym
or better
- |
- | S— —7 o L=
7007-10
168 110 ¢ Clamping range on column:
01090 mm
SPECIFICATIONS
|_Metric |
Order No. Stem hole (mm) Remarks
7001-10 28, 29.53 With serrated anvil
7002-10 28, 29.53 With flat anvil
7007-10 28, 89.53 With square anvil

Note 1: Perpendicularity of the stem hole to the anvil is better than 0.4 mm/100 mm

Note 2: Take note that when mounting high-accuracy Linear Gages (with resolution of 0.1 pm or better) to these stands, accuracy
may be affected depending on the perpendicularity of the mounting hole to the top surface of the anvil (cosine effect).

Note 3: Compact dial indicators (bezel 31, 236) are not suitable for use with these stands.

Accessories (for 7001-10, 7002-10)

101462: Hardened steel serrated anvil
(standard accessory for
7001-10)

101462

et
58

Hardened steel

Mitutoyo

101461: Hardened steel non-serrated
anvil (standard accessory for
7002-10)

101461

<

—1
258

Hardened steel

F-87

101463: Hardened steel domed anvil*

* Not available for 7007-10. (optional)
0163 55
Hardened steel 2 =
258

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.




SERIES 215 — Granite Base Comparator Stands

Accessories for 215-156-10
¢ 21JAA329: 28 mm bush (standard accessory)
* 21JAA330: 29.53 mm (3/8 in) bush (standard accessory)

SZAIARI 15 mim blah (opticnal scissior)) * The base is made of black granite that stays e The stability of the granite base assures

free of burrs and build-ups due to its fine- long-lasting flatness accuracy.
grain composition.

* Fasy maintenance due to the non-rusting
base.

215-150-10 215-151-10

215-153-10 215-156-10
SPECIFICATIONS
Granite base size Clamping range Stem hole

Order No. (WXDXH) (mm) "zmgm) g (mm) Remarks
215-150-10 120x180x50 110 88, 89.53 With fine adjustment of 1 mm range
215-151-10 150x200x50 250 88, 89.53 With fine adjustment of 1 mm range
215-153-10 200x250x80 260 @8, 89.53 With fine adjustment of 1 mm range
215-156-10 300x250x80 275 28, 89.53, 820 | With fine adjustment over entire travel

Note 1: Perpendicularity of the stem hole to the anvil is better than 0.2 mm/100 mm.

Note 2: Take note that when mounting high-accuracy Linear Gages (with resolution of 0.1 um or better) to these stands, accuracy
may be affected depending on the perpendicularity of the mounting hole to the top surface of the anvil (cosine effect).

Note 3: Compact dial indicators (bezel @31, 236) are not suitable for use with these stands.

u
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Stands

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

DIMENSIONS
Unit: mm
230
1.8
Fine adjustment
Stem hole
80 - 230 e /with Bush g8
Fine adjustment Column L without Bush 29.53
Stem hole - ‘ }
o & with Bush o8 s
=ik © )without Bush 29.53 % clamp
= =
Base damp Base
Flatness: 3 um or better / Flatness: 3 pm or better ‘
o [ 7 o |4
J = | e -
180 120
215-150-10 215-151-10
¢ Clamping range on column: 0 to 110 mm ¢ Clamping range on column: 0 to 250 mm
240
M9
Fine adjustment 250
Stem hole cal |
o il with Bush 68 dumnaamp
2 without Bush 29.53 I 115 Stem hole
o ‘ S without Bush 220
= 38 with Bush 29.53 .
< 7 with Bush 28 Indicator clamp
—
=
=
/ Flatness: 3.5 um or better = /
g [ 8 1 |
L] 250 U o) 0 O O m =
215-153-10 215-156-10
¢ Clamping range on column: 0 to 260 mm ¢ Clamping range on column: 0 to 275 mm

|
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SERIES 215 — Cast Iron Base Comparator Stands

* These stands have a very stable cast-iron base e With an integrated indicator mounting

that enables precise measurement. section and arm, the bracket for BSC-30HX
* The semi-serrated anvil prevents very flat provides further improved rigidity, making it

workpieces from wringing to it and the easy to adjust parallelism.

2.3 pm flatness (or better) promotes * BSB-20X uses a square 110 mmx110 mm

accurate measurement. ~__ serrated anvil while BSC-30HX uses a square

150 mmx 150 mm serrated anvil.

Typical application using Digimatic Indicator

ID-H.
215-405-10
SPECIFICATIONS
: Micromotion mechanism
Order No. Anvil (Adiustment range) Stem hole (mm)
. 215-405-10 | Square semi-serrated anvil (110x110 mm) | Vertical fine adjustment (1 mm) 29.53, @8 with Bush
Accessories for 215-505-10 215-505-10 | Square semi-serrated anvil (150x150 mm) Micromotion screw 20, 89.53 with Bush, @8 with Bush

* 21JAA329: g8 mm bush (standard accessory)
* 21JAA330: 29.53 mm (3/8 in) bush (standard accessory)
 21JAA331: g15 mm bush (optional accessory)

Note 1: Perpendicularity of the stem hole to the anvil is better than 0.4 mm/100 mm.

Note 2: Take note that when mounting high-accuracy Linear Gages (with resolution of 0.1 ym or better) to these stands, accuracy
may be affected depending on the perpendicularity of the mounting hole to the top surface of the anvil (cosine effect).

Note 3: Compact dial indicators (bezel 231, 236) are not suitable for use with these stands.

240 Unit: mm
=19
Fine adjustment Column dlamp
Stem hole
without Bush 29.53
g] with Bush g8
8 Indicator damp
Anvil

== il / Flatness: 2.3 ym
or better

- [ 215-405-10
o L. ¢ Clamping range on column: 0 to 235 mm
‘ 201 ‘ 134
B s
L Stem hole
s 44 without Bush 920
o= with Bush 29.53
= with Bush 28
Anvil P
Flatness: 2.3 pm
150 or better E
- / \ 215-505-10
“ ) L ___| *Clamping range on column: 0 to 275 mm
255 \ 179 \

n
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Stands

Comparison measuring instruments which ensure high quality, high accuracy and reliability.

SERIES 519 — Transfer Stands

Accessories
* Transfer Stands are designed for comparison (1?14(1525 Hardened)steel serrated anvil
measurements of size using a dial indicator pPANCAI RSSO
or Digimatic Indicator. .
mi
258
101462
101461: Hardened steel non-serrated anvil
(optional)
e =
258

101461

101463: Hardened steel domed anvil (optional)

IS
w
)
6

101463 958

519-109-10
(with a serrated anvil)

SPECIFICATIONS

| Metric I
Order No. Clamping range on column (mm) | Micromotion adjustment range (mm) Stem hole (mm)
519-109-10 0to 320 1 29.53, @8 with Bush

Note 1: Perpendicularity of the stem hole to the anvil is better than 0.4 mm/100 mm.

Note 2: Take note that when mounting high-accuracy Linear Gages (with resolution of 0.1 um or better) to these stands, accuracy
may be affected depending on the perpendicularity of the mounting hole to the top surface of the anvil (cosine effect).

Note 3: Compact dial indicators (bezel @31, 236) are not suitable for use with these stands.

DIMENSIONS
Unit: mm
230
1 &
Stem hole
i -
S {EF g % {W!%R%ut Bush 09.53
-with Bush @
N
[
< s A
{\—‘ Vi Flatness: 1.3 um or better
<
— — ¢ Clamping range on column: 0 to 320 mm
168 * Flatness of of the bottom surface: 0.003 mm

n
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V-Block Set

SERIES 181
Accuracy
Reference
; JIS B 7540
i Grade 1,100 mm
or shorter
Bottom-surface flatness |2 um or better| 10 um or better
V-surface flatness 2 um or better| 10 um or better
Parallelism between the
bottom-surface and a 7.5 um or better| 10 um or better
cylilnder on tPth—surfac?
Inclination of the V-anvi
aqainst the bottom-surface 10 pm or better| 10 pym or better
Parallelism between the
side surface and a cylinder |7.5 pm or better| 20 um or better
on the V-surface
Diff in the height of
) lp;lte(?fc\‘j-laocﬁs BIGME O g 1im or better| 10 pm or better 181-902-10
Optional Accessory
101462 Serrated anvil (standard accessory) SPECIFICATIONS
|_Metric |
Order No. Max. workpiece dia. (mm) Remarks
181-902-10 25 A set of two blocks and clamps
DIMENSIONS
Unit: mm
<0 5
0
™
73
A5 [N
J’/‘ 3

Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.
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Quick Guide to Precision : o
- Dial G d Digital Indicat
Measurmg Instruments [{0 lal Gages ana Digital Indicators

Nomenclature
Cap
Bezel clamp

Limit hand

Pointer (or hand)
Bezel

Revolution counter
Graduations
Dial face

Stem

Spindle (or Plunger)

Contact point—{u

Mounting a Dial gage
Clamping the stem f
by split-clamp fastening

(@

Clamping the stem directly
with a screw

N

Method o
%‘“‘“0
Stem
mounting
* Mounting hole tolerance: 88 G7 (+0.005 to 0.02)
e Clamping screw: M4 to M6
Note | Clamping position: 8 mm or more from the lower edge of the stem * Mounting hole tolerance: 88 G7 (+0.005 to 0.02)
 Maximum clamping torque: 150 N-cm when clamping with a single M5 screw
* Note that excessive clamping torque may adversely affect spindle movement.
M6 screw
é Plain washer
(o
Method

Lug mounting

e Lugs can be changed 90° in orientation according to the application. (The lug is set horizontally when shipped.)
¢ Lugs of some SERIES 1 models (1911T-10, 1913T-10 and 1003T), however, cannot be altered to horizontal.
* To avoid cosine-gffect error, ensure that any type of gage or indicator is mounted with its spindle in line with the intended measurement direction.

Note
spindle

Contact point
o Screw thread is standardized on M2.5x0.45 (Length: 5 mm).
=>
M2.5x0.45, depth 7 mm

* Incomplete thread section at the root of the screw shall be less than 0.7 mm
M2.5x0.45
Incomplete thread section @3 counterbore, depth 1 mm

F when fabricating a contact point.
shall be less than 0.7 mm
?M | —
m \




Measuring orientation

Orientation Remarks

Vertical
(contact point downward)

Ground
i

7

Lateral
(spindle horizontal)

Ground
Aot

If measurement is performed in the lateral orientation, or upside-down
orientation, the measuring force is less than in the vertical orientation. In this case
be sure to check the operation and repeatability of the indicator.

For guaranteed-operation specifications according to the operating orientation
refer to the specific product descriptions in the catalog.

Upside-down
(contact point upward)

Ground
il

Setting the origin of a Digimatic indicator

Notes on using a dial indicator or Digimatic

indicator

* Do not lubricate the spindle. Doing so might cause dust to accumulate,
resulting in a malfunction.
o [f the spindle movement is poor, wipe the upper and lower spindle surfaces

The accuracy specification in the range of 0.2 mm from
the end of the stroke is not guaranteed for Digimatic
indicators. When setting the zero point or presetting a

specific value, be sure to lift the spindle at least
0.2 mm from the end of the stroke.

with a dry or alcohol-soaked cloth. If the movement is not improved by

cleaning, contact Mitutoyo for repair.

* Before making a measurement or calibration, confirm if the spindle moves
upward and downward smoothly, and stability of the zero point.

Dial Indicator Standard B7503: 2017 (Extract from JIS/Japanese Industrial Standards)

Measuring method

Evaluation method

zero-point fixe performance evaluation by moving the zero poin
Item Model ( t fixed) (perf lation b th 9 Measurement examples
Indication eror | Setthe dial indicator on the supporting stand, | OPtain the difference between the maximum and the
; ne-revolution indicati +1
over the entire One-rev Iut i read Theindication eror Lt o rext minimum values of indication error.of a.II measurement
measuring range | 4| indicator and point while gradually retracting the spindle. points in both retract and extend directions.
110 revolut multi-revolution | - Every 1/10 revolution for the first two During the first two revolutions in both retract and extend Dial indicator
ndicatoo o |dialindicator | revolutions*2 directions, obtain the maximum difference of the indication error
Indication - Every half revolution from two to five among the adjacent measurement points per 1/10 revolutions*>.
error i [eEv\?elunroer\]/i) A6 o Fik e koLt During the frst five revolutions in both retract and extend directions, | ,
e WAL I obtain the maximum difference of the maximum and the minimum Supporting stand
Mult-revolution reEv\:)elLytlgrmi revolutions from 10 to 50 indication errors over the measuring range per 1/2 revolutions. Mictometer head or ater
—— dial indicator | Every ten revolutons after 50 revolutions. | PUring the first ten revlutions i both etract and extend irectios, 7 length measuring unit
indication error Next, after retracting the spindle for more %%ﬁi%hﬁg}?)ﬁngﬂ (tjfl]fier:?:acsiﬁ];;hrear%ixg?gn?ﬁ\}gﬁ trinolglmum —
than three graduations of the long hand, :
One-revolution | exteng theg indle gradually and rgead the i i i ing poi L_~.]
deltikcorand| e pinale g y Obtain the maximum difference of all the measuring points
Retrace error indication error at the same measurement | in reference to the indication error at the same measuring

multi-revolution
dial indicator

point in the retract direction.

point in both forward and backward directions.

Repeatability

Measuring force

One-revolution
dial indicator and
multi-revolution
dial indicator

Set the dial indicator on the supporting
stand, retract the spindle at a desired
position within the measuring range.
Then, extend the spindle quickly and
slowly three times and read each value.

Obtain the maximum difference among five indication
values.

(Gauge block)
Measuring stage

Set the dial indicator on the supporting
stand, retract and extend the spindle
continuously and gradually, and read
the measuring force at the zero and end
points.

Obtain the maximum measuring force, the minimum
measuring force, and the difference of the measuring
force in both retract and extend directions at the same
measurement point.

Top pan type spring
scale or force gage

*1 For how to read the indication error, either read the input quantity of the measuring instrument aligning the long hand to the graduation, or read the indication value of the dial

indicator accordin? to the moving amount of the measuring instrument.
*2 With the one-revolution dial indicator, read the indication error per 10 graduations.
*3 With the one-revolution dial indicator, obtain the maximum difference of the indication error in the interval of adjacent 10 graduations.




Maximum permissible error (unit: pm)
Maximum permissible error (MPE) by measurement characteristics chara c’;/le?r]éltrgjm Iﬁrmgfc'glgrirﬁrtékﬂg%béénesa&%fnmgrnﬁm ller
-- dial indicators with bezel dia. 50 mm or larger and Back Plunger type dial i
Graduation (mm) 0.01 0.005 0.001 0.01 0.005 | 0.002 | 0.001
Measuring range Over 1 | Over 3 | Over 5 |Over 10|Over 20|Over 30|Over 50 Over 1 | Over 2 Over 1 | Over 3 | Over 5
i Torless|and up |and up [and up [and up [and up [ and up | and up |5 orless| 1 orless| and up | and up | 1 or less | and up | and up | and up |5 or less| 1 or less | 1 or less
iy t03 | to5 | t010 | t020 | t030 | to50 | to 100 102 | to5 t03 | to5 | to10
Retrace error 3 3 3 3 5 7 8 9 3 2 2 3 4 4 4 5 35 25 2
Repeatability 3 3 3 3 4 5 5 5 3 0.5 0.5 1 3 3 3 3 3 1 1
Arbitrary 1/10
el 5 5 5 5 8 10 10 12 5 2 2 3.5 8 8 8 9 6 2.5 2.5
S | Arbitrary 172
= | el 8 8 9 9 10 12 12 17 9 35 4 5 1 i 12 12 9 45 4
& | Arbitrary One
S e i 8 9 10 10 15 15 15 20 10 4 5 6 12 12 14 14 10 5 45
2 Entire
measuring 8 10 12 15 25 30 40 50 12 5 7 10 15 16 18 20 12 6 5
range

Note 1: The maximum permissible error (MPE) for one-revolution dial indicators does not specify the indication error of an arbitrary 1/2 and 1 revolution.

Note 2: The MPE represents the value at 20 °C, which JIS B 0680 defines as the standard temperature.

Note 3: The measurement characteristics of a dial indicator have to meet both maximum permissible error (MPE) and measurement force permissible limits (MPL) at any position within the
measuring range in any posture when the measurement characteristics are not specified by the manufacturer.

Mitutoyo's Response to Dial Indicator Standard B 7503: 2017

* \We guarantee the accuracy of completed products by inspecting them in the vertical posture. Standard-attached inspection certificate includes inspection data.

o We issue paid-for inspection certificates for horizontal or opposite posture if required.

o It is said that, for evaluation of the compatibility to the specifications, JIS B 0641-1 or the criteria where the internationally-recognized specification range and the
OK range are equal shall be applied. Also, it is said that the uncertainty is preferred to be evaluated based on ISO 14253-2 and ISO/IEC Guide 98-3. Therefore, we
perform shipping inspection of dial indicators inclusive of the uncertainty of calibration as in the past.

Dial test indicator (lever type) Standard B7533: 2015 (Extract from JIS/Japanese Industrial Standards)
No.

Item. Measuring method Measuring point Evaluation method Diagram

Holding the dial test indicator (lever type),
define the reference point at near the contact
point resting point where the indication and
error of indication is set zero.

Then, move the contact point in the forward

Obtain the difference between the maximum
and the minimum values of indication error of all
measurement points in the forward direction.

Error of indication
1 |over arange of

Measuring range
Dial test indicator (lever type)

In the forward direction from the reference point

Error of indication |direction and read the error of indication at : : : - —
2 |overarange of |each measuring point. Per 10 graduations g} mg iennc?i cz(t)ilcr;;' ;Eé?';;]gen mtaﬁérgtérg c(i:ﬁerence ‘@
10 scale divisions |Next, after moving the contact point for more |in the forward e gradu atiJons i SUpeoing
than three graduations from the end of the  |and backward points per 199 . =]/

Error of indication

measuring range, move the contact point in
the backward direction and read the error of

direction from the
reference point to

In the forward direction from the reference point
to the end point, obtain the maximum difference

) i

3 |overarange of |indication at the same measurement pointin |the end point. of the maximum and the minimum indication 7
One revolution |the forward direction. errors to be read by the zero-point fixed method
(The forward direction is the direction against OVer Fhe e AW 2 13 1 V?V°|Ut'0n- v
the measuring force to the contact point of Obtain the maximum difference in reference to \\_ Micrometer head or
2 Fvsteresis the lever-operated dial indicator; the backward the indication error at the same measuring point fength measuring Unt
y direction is the measuring force applied in both forward and backward directions among
direction.) all the measurement points.
Holding the dial test indicator (lever type) Dial test indicator (lever tyoe)
with its contact point parallel with the top :
: At arbitrary : . : :
it face of the measuring stage, move the : S Obtain the maximum difference of the five — Gl s
5 |Repeatability | it point quickly and slowly five times pmczg;tamthgr}hg measured values. @ L St
at a desired position within the measuring gurang X 4
range and read the indication at each point. 7
4

Measuring force

Holding the dial test indicator (lever type),
move the contact point in the forward
and backward directions continuously and
gradually, and read the measuring force in
the measuring range.

Reference point
and end point
within the
measuring range

Obtain the maximum and the minimum values
in reference to the measuring force.

=

Top pan type spring scale




e Maximum permissible error and permissible limits

Graduation (mm) 0.001/0.002 0.01
Revolution 1 revolution Multi-revolution 1 revolution Multi-revolution
: Over 0.3, Over 0.5, Over 0.5, up t0 0.6 Over 1.0,
Measuring range (mm) 0.3 or less upt0 05 Upt0 0.6 0.5 or less [1>35 35 <[] uto 16
M i 4 6 7 6 9 10 16
Error of indication easuring range (um)
over a range of One revolution (um) = 5 5 = = = 10
10 scale divisions (um) 2 2 2 5 5 5 5
Hysteresis (um) 8 4 4 4 4 3 5
Repeatability (um) 1 1 1 3 3 3 3
Measuring force () Max. 0.5 05 0.5 0.5 05 0.5 0.5
9 Min. 0.01 0.01 0.01 0.01 0.0 0.01 0.01
Dial Test Indicators and the Cosine Effect
Always minimize the angle between movement directions during use.
A O The reading of any indicator will not represent an accurate measurement if its
Workpiece ovementdirection’ Warkiece movement diectin measuring direction is misaligned with the intended direction of measurement

e et T SR (cosine effect). Because the measuring direction of a dial test indicator is at right
=

Stylus movement
direction

measuiement angles to a line drawn through the contact point and the stylus pivot, this effect

L2: Indicated value o 2 S o

. can be minimized by setting the stylus to minimize angle 6 (as shown in the
figures). If necessary, the dial reading can be compensated for the actual 6 value by
using the table below to give the result of measurement.

Result of measurement = indicated value x compensation value
Compensating for a non-zero angle
Angle | Compensation value Examples

10° 0.98 If a 0.002 mm measurement is indicated on the dial at
200 094 various values of 6, the result of measurements are:
W o For 6=10", 0.002 mmx0.98=0.00196 mm

For 6=20", 0.002 mmx0.94=0.00188 mm

40: 077 For 6=30°, 0.002 mmx0.87=0.00174 mm
50 0.64
60° 0.50

Mitutoyo's Response to Lever-operated Dial Indicator B 7533: 2015

¢ In the finished product inspection, the accuracy is guaranteed using the horizontal, tilted, vertical type dial indicator with its dial face facing upward; the parallel type
with its dial face set in the vertical orientation.
Standard-attached inspection certificate includes inspection data.

e The inspection certificate for other than the above postures is available for a fee.

o It is said that, for evaluation of the compatibility to the specifications, the criteria based on JIS B 0641-1 or ISO/TR14253-6 shall be applied.
Also, it is said that the uncertainty is preferred to be evaluated based on ISO 14253-2 and ISO/IEC Guide 98-3. Therefore, we perform shipping inspection of dial
indicators inclusive of the uncertainty of calibration as in the past.

o For pocket types, we perform the finished product inspection based on JIS B 7533-1990.




