Bore Gages

SERIES 511 — Standard Type

Mitutoyo offers a complete range of Bore Gages, all of them with interchangeable anvils and
the necessary accessories to perform close-tolerance ID measurements.

FEATURES

¢ Allows inside diameter measurement with
high accuracy.

o Longer effective stroke (compared with the
conventional product)

¢ Carbide is used for the contact point
ensuring high durability and wear
resistance.

¢ High-accuracy measurement is aided by a
large grip with a sponge-like structure that
reduces heat transfer from the operator's
hand by 50%.

¢ Interchangeable washers 0.5mm thick
(standard accessories) are supplied as
standard accessories to enable setting
in small steps.

* Optional extension rods can be attached
for measuring deep holes. (For details,
refer to page C-27.)

* A Bore Gage Checker and a range of
Setting Rings are available to aid in

%
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New grip improves accuracy during prolonged use

Technical Data
Wide-range accuracy: 2 ym
Repeatability: 0.5 ym
Adjacent error: 1 pm

accurately setting a gage before making a Optional Accessories
measurement. (For details, refer to pages 511713 — Eettting fing gﬁg page C-382->7)
) R R | —— Extension rod (See page C-27.
C-28,C-29.and C-30.) ., _"}R
SPECIFICATIONS e
| Metric NI [ _Inch .
Content of set Dial protection Content of set Dial protection
! — 1O probe depth ! — ,
Range Order No Bore gage Dial indicator | Cover Ass'y hEay Range DReRs Bore gage Dial indicator | Cover Ass'y Probe depth
18-35mm | 511701 [ 511-701 100mm 7"-14" 511-731 | 511-731 4’
35-60mm | 511-702  |511-702 150mm 14"25"  [511-732  |511-732 6"
50-150mm |511-703 | 511-703 . [ 150mm 2"-6" 511-733  |511-733 . .
100- 160mm | 511708 |110s | Novsueplied | Notsupplied e 165 (511738 |siiq3a | otsupplied | Notsupplied
160 - 250mm | 511-705 | 511-705 250mm 65°-10"  |511-735 | 511-735 10"
250 - 400mm | 511-706 | 511-706 250mm 10"-16" 511-736 | 511-736 10"
18-35mm | 511-721 | 511-701 100mm 74P 511-751 | 511-731 4
35-60mm | 511-722 | 511702 150mm 14"25"  |511-752 | 511-732 6"
50-150mm |511-723 | 511-703 150mm PG 511753 | 511-733 6"
- 21DZA000 L
100- 160mm | 511-724 | 511-704 210958-10 150mm 465" 511-754 | 511-734 29235610 2102000
160 - 250mm | 511-725 | 511-705 250mm 6.5'-10" | 511-755 |511-735 10"
250 - 400mm | 511-726 | 511-706 250mm 10"-16" 511-756 | 511-736 10"
18-35mm | 511711 [511-701 100mm 714" 511741 | 511-731 4
35-60mm | 511-712 | 511-702 150mm 14"25"  [511-742  |511-732 6"
50-150mm | 511713 | 511-703 150mm 2"-6" 511-743  |511-733 6"
o0 teomr 151118511508 204658 21020000 oo e TR TR TR 292258 2104000
160-250mm | 511715 | 511-705 250mm 6.5'-10"  |511-745 |511-735 10"
250 - 400mm | 511-716 | 511-706 250mm 10"-16" 511-746 | 511-736 10"
[ ]0.001mm graduation [ Jo.01mm graduation [ ].0001" graduation [ ]-0005" graduation
511-921 511-931
| Metric NI [ _Inch .
Content of set Dial protection Content of set Dial protection
: . , ' . O probe depth
Range Order No Poneen | Cover Ass'y Probe depth Range Order No Ten | i Cover Ass'y robe dep
18-150mm | 511-921 | 511-701 | 204658 21DZA000 | 100mm (511-701) 7"6" 511-931 | 511731 |292258 21DZA000 | 4" (511-731)
511-022 51 ];05 210958-10 | 21DZA000 é??fgf&(ﬂ 1-702, 511-032 g] Hg% 292358-10 | 21DZA000 21 1<571313->732'
511925 > /% [5432648 | 21074000 703) 511-035 ) 5432668 | 21DZA000 ’
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Contact Points

18 - 35mm 35-60mm
!
S “\' _
)
=

160-250mm =
Qe

DIMENSIONS
Unit: mm
100 123 Approx.80
32(23)* PN
wlm N
S \\
o S e}
18 -35mm/.7 - 1.4" = - - J Y J /‘/
by Contact point = N
P SR1.0 carbide ball -
S5 * Dimensions in parentheses apply to inch models
123 Approx.80 )
32 (23)* )//:\\
I ‘/oé ,m\,\ \\
= ) e /18 \\
35. 60mm/1.4 - 2.5" i ) RS > )

50 -150mm/2-6"
100 -160mm/4-6.5"

* Dimensions in parentheses apply to inch models

Anvil

Range A
50 -150mm/2 - 6" 38
100 - 160mm/4 - 6.5 50

Anvil
L S
W) - - [ S
1 i .
E; 32037
g 250 123 Approx.80
* Dimensions in parentheses apply to inch models
.
"
m Contact point 160 - 250mm/6.5 - 1(1
==l "SR1.5 carbide ball 250 - 400mm/10 - 16
s =
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Extension Rods

Accessories for Bore Gages

FEATURES

e Extension rods (optional) are available to
assist in deep-hole measurement.

*\When several extension rods are joined
together there is the possibility of small
errors arising from the extra joints
involved. Therefore it is good practice not
to connect more than 2 rods to a bore
gage at any one time. If possible use a

¢ The extension rod can be used up to
1,000 mm.

¢ If using an extension rod longer than
500 mm, use the bore gage in the
vertical orientation.

* Accuracy and satisfactory operation
should be confirmed after connecting an
extension rod.

single, longer, extension rod rather than
several short ones.

Extension rod

Wrench seat Main unit

*To separate an extension rod from the measuring head or
main unit, use the dedicated wrench that engages with seats
on the rod and main unit sleeve.

SPECIFICATIONS

Extension rod length
125mm/5"
953549

Extension Wrench
250mm/10” | 500mm/20” | 750mm/30" | 1,000mm/40" | rod diameter | Part No.

953550 953551 — — 29 102148

Applicable
measuring range

18-35mm/.7"-1.4"
35-60mm/1.4"-2.5"
50-150mm/2"-6"
60-100mm/2.4"-4"
100-160mm/4"-6.4"
160-250mm/6.5"-10"
250-400mm/10"-16"
150-250mm/6"-10"
250-400mm/10"-16"
400-600mm/16"-24"
600-800mm/24"-32"

*The compatible models are the Standard Bore Gage (refer to page C-20) and Micrometer Head Bore Gage (refer to page C-22).
*Accuracy may be affected by unintended deflections, etc., when using an extension rod.

953552 953553 953554 953555 953556 212 212556

953557 952361 953558 953559 953560 215 212556

N ©  Mitutoyo



Setting Rings

SERIES 177 — Accessories for Inside Micrometers, Holtest and Dial Bore Gages

FEATURES . -
* Used for quick and accurate setting *No anticorrosion treatment is required Reading the indicated value
of dial bore gages, Holtest, and inside when handling Ceramic Setting Rings a
micrometers. normally, resulting in simple maintenance 526 series
* Actual calibration value for the diameter is and storage.
marked on each ring. E
5

®The 526 series has a gage head with high
curvature. Alignment with the diameter
(a-a’) is achieved by rotating the gage head
in the direction indicated by the arrow, and
the reading is the minimum value read
from the dial indicator.

Steel Setting Rings

e O

177-205 177-139 177-146 177-147 177-300

oThe 511 series provides a guide plate to
align the setting ring diameter with the
measurement axis of the bore gage.

Ceramic Setting Rings

R
r.-."_ - -
177-424 177-429 177-432
DIMENSIONS
Side face 381
(Marking face) 25.4 |
: [ Side face
Side face - J l
Ve (Marking face) | Side face /
HLLK A H ‘ K H
<~ <
Diameter calibrated g 2 B
at this position
Marking
Type A Type B
Suffix
177-***-12; With Inspection Certificate
177-***-62: With Inspection Certificate and Calibration
Certificate
177-***-82: With Inspection Certificate, Calibration
Certificate, and Traceability System Chart




SPECIFICATION
Steel Setting Rings

| _Metric NI
([:Tgrrnne)nsmns Accuracy &%‘;”5'0”5 Accuracy
Eo\erance ’ go\erance y ; o -
: etween Uncertaint Distance | Size 0 : etween ncertain istance| Size 0
L\f?emér&a\ 8:)der Type the nominal | of mark.edy Roundness/ | from warranted ggem El,r&al Order No. Type the nominal | of mark‘edty Roundness/| from | warranted
: oD |oE | T size and dimension | Cylindricity |the side | calibration oD |oE | T sizeand | dimension | Cylindricity | the side | calibration
the actual | value (um) face H surface K the actual | value (um) face H |surface K
diameter (um) (mm) (mm) diameter | (um) (mm) | (mm)
(m) (m)
mm 177-220 | 20| —| 4] A |10 £1.5 1 1.6 0.8 16mm [177-177 | 45| — 100 A |10 £1.5 1 2.0 6.0
1.0mm  177-222 | 20| —| 4] A |10 £1.5 1 1.6 0.8 17mm [177-133 | 45| — 100 A |10 £1.5 1 2.0 6.0
1.2mm  |177-225 | 20| —| 4] A |10 £1.5 1 1.6 0.8 18mm [177-285 | 45| — 100 A |10 £1.5 1 2.0 6.0
1.3mm [177-227 | 20| —| 4] A |10 +1.5 1 1.6 0.8 20mm | 177-286 45| — 100 A |10 +15 1 2.0 6.0
1.4mm [177-230 | 20| —| 4 A |£10 +1.5 1 16 0.8 25mm | 177-139 53| — 15 A |10 +15 1 32 8.6
1.75mm [177-236 | 25|—| 5 A |10 +1.5 1 1.6 1.8 30mm | 177-288 = 15 A |10 +1.5 1 32 8.6
2mm 177-239 | 25| —] 5 A |10 +1.5 1 1.6 1.8 35mm | 177-140 | — 15 A |10 +1.5 1 32 8.6
2.25mm |177-242 | 25| —| 5 A |10 £1.5 1 1.6 1.8 40mm [177-290 | 71| — 15 A |10 £1.5 1 32 8.6
25mm |177-208 | 25| —| 7| A |10 £1.5 1 1.7 3.6 45mm [177-178 | 85| — 150 A |10 £1.5 1 37 7.6
2.75mm |177-246 | 25| —| 7| A |10 £1.5 1 1.7 3.6 50mm [177-146 | 85| — 200 A [+20 £1.5 1 37 126
3mm 177-248 | 25| —| 7 A |10 £1.5 1 1.7 3.6 60mm |177-292 | 112] — 200 A [+20 £1.5 1 37 12.6
3.25mm |177-250 | 25| —| 7| A |10 +1.5 1 1.7 3.6 62mm |177-314 | 112] — 200 A [+20 £1.5 1.5 37 12.6
35mm  |177-252 | 25| —| 7| A |10 +1.5 1 1.7 3.6 70mm | 177-147 | 112 — 200 A |20 +1.5 1.5 37 12.6
3.75mm |177-255 | 25| —| 7| A |10 +1.5 1 1.7 36 75mm | 177-316 | 125 — 25 A 20 +1.5 1.5 4.2 16.6
4mm 177-204 | 25| —| 7] A |10 +1.5 1 1.7 36 80mm |177-294 | 125 — 25 A £20 +1.5 1.5 4.2 16.6
4.5mm  [177-257 | 25|—| 7] A [£10 +1.5 1 1.7 3.6 87mm |177-318 | 140 — 25 A [+20 +1.5 1.5 4.2 16.6
5mm 177-205 | 25| —| 7 A |£10 +1.5 1 1.7 36 90mm | 177-148 | 140 — 25 A [+20 +1.5 1.5 42 16.6
55mm |177-263 | 25| —| 7| A |10 +1.5 1 1.7 36 100mm | 177-296 | 160 — 25 A |[+20 +1.5 2 42 16.6
6mm 177-267 | 25| —| 7 A |£10 1.5 1 1.7 36 125mm | 177-298 | 210| 168 B |+20 +1.5 2 53 27.5
6.5mm  |177-271 | 25| —| 7| A |10 +1.5 1 1.7 36 150mm | 177-300 | 235| 187 B |+20 +1.5 2 53 27.5
7mm 177-275 | 25| —| 7] A |10 £1.5 1 1.7 36 175mm | 177-302 | 260 215 B [+20 +1.5 25 53 275
8mm 177-125 | 32| —| 100 A |10 +1.5 1 2.0 6.0 200mm | 177-304 | 311) 244 (23582 B |+20 +1.5 25 53 27.5
9mm 177-279 | 32| —| 100 A |10 +1.5 1 2.0 6.0 225mm | 177-306 | 337| 264 B |20 +1.5 2.5 53 27.5
10mm |177-126 | 32| —| 10| A |10 £1.5 1 2.0 6.0 250mm | 177-308 | 362| 290 B |20 £1.5 3 53 215
12mm  |177-284 | 32| —| 10| A |10 £1.5 1 2.0 6.0 275mm | 177-310 | 413| 321 B [+20 £1.5 3 53 215
14mm 177-132 | 38| —| 100 A [+10 +1.5 1 2.0 6.0 300mm | 177-312 | 438| 340 B [+20 +1.5 3 53 27.5
[ _Inch .
Dimensions GG Dimensions A
(mm) y (mm) ccuracy
Eolterance Uncenaint it . golerance y ‘ o o
, etween ncertain istance | Size o . etween ncertainty istance | Size of
L\f?em Ar&a\ g(r)c.ier Type | the nominal | of markvedy Roundness/ | from | warranted Qfgéngréal (h:‘\;der Type | the nominal | of marlgedy Roundness/ | from | warranted
oD |gE| T size and dimension | Cylindricity |the side | calibration : oD [gE | T size and dimension | Cylindricity | the side | calibration
the actual | value (inch) faceH |surface K the actual | value (inch) face H |surface K
diameter | (inch) (inch) | (inch) diameter | (inch) (inch) | (inch)
(inch) (inch)
g 177-209 | 25 | —| 7 A |+.0004" +.00006" |.00004" 067" |.142" 2" 177-187 | 85 200 A |+.0008" +.00006" |.00004" 146" |.496"
16" 177-206 | 25 | —| 7 A |+.0004" +.00006" |.00004" 067" |.142" 24" 177-293 | 112 200 A |+.0008" +.00006" |.00004" 146" |.496"
24" 177-207 | 25 | —| 7 A |+.0004" +.00006" |.00004" 067" |.142" 25" 177-315 | 112 200 A |+.0008" +.00006" |.00006" 165" | .457"
275" |177-281 | 25 | —| 7| A |+.0004" +.00006" |.00004" 079" |.118" 2.8" 177-188 | 112 200 A |+.0008" +.00006" |.00006" 165" | .457"
35" 177179 | 32 | —| 100 A [+.0004" +.00006" |.00004" 079" ].236" 3" 177-317 | 125 25 A |+.0008" +.00006" |.00006" 165" |.654"
425" 177-283 | 32 | —| 100 A [+.0004" +.00006" |.00004" .079" 236" 32" 177-295 | 125 25| A |+.0008" +.00006" |.00006" 165" |.654"
5" 177-180 | 32 | —| 10| A |+.0004" +.00006" |.00004" 079" 236" 35" 177-319 | 140 25| A |+.0008" +.00006" |.00006" 165" |.654"
6" 177-181 | 38 | —| 100 A [+.0004" +.00006" |.00004" .079" 236" 3.6" 177-189 | 140 25 A |+.0008" +.00006" |.00006" 165" ].654"
.65" 177-182 | 45 | —| 10| A |+.0004" +.00006" |.00004" 079" 236" 4" 177-297 | 160 251 A |+.0008" +.00006" |.00008" 165" |.654"
J" 177-183 | 45 | —| 10| A |+.0004" +.00006" |.00004" 079" ].236" 5" 177-299 | 210) 168| 38.1] B |+.0008" +.00010" |.00008" 209" |1.083"
8" 177-287 | 45 | —| 10 A |+.0004" +.00006" |.00004" 079" |.236" 6" 177-301 | 235/ 187| 38.1] B |+.0008" +.00010" |.00008" 209" |1.083"
1" 177-184 | 53 | —| 15 A [+.0004" +.00006" |.00004" 126" 339" 7" 177-303 | 260 215 38.1] B |+.0008" +.00010" |.00010" 209" [1.083"
12" 177-289 | 71 | —| 15 A [+.0004" +.00006" |.00004" 126" 1.339" 8" 177-305 | 311 244|381 B |+.0008" +.00010" |.00010" 209" [1.083"
14" 177-185 | 71 | —| 15 A [+.0004" +.00006" |.00004" 126" 339" 9" 177-307 | 337|264| 38.1] B |+.0008" +.00010" |.00010" 209" 1.083"
1.6" 177-291 | 71 | —| 15 A |+.0004" +.00006" |.00004" 126" 339" 10" 177-309 | 362|290| 38.1] B |+.0008" +.00010" |.00012" 209" [1.083"
1.8" 177-186 | 85 | —| 15 A [+.0004" +.00006" |.00004" 146" 299" 1" 177-311 | 413/ 321] 38.1] B |+.0008" +.00010" |.00012" 209" 1.083"
12" 177-313 | 438 340| 38.1] B |+.0008" +.00010" |.00012" .209" 1.083"
Cera Setting Rings
| Metric - [ Inch .
(Il:;rge)nsmns Accuracy (Dr;]r:wne)nsmns Accuracy
golerance ’ ; o o Eolerance y ‘ . -
: etween ncertaint istance | Size o . etween ncertain istance | Size 0
L\fgemg&a‘ 3{:‘“ Type the nominal | of markedy Roundness/ | from warranted i\fgem ’;réa\ :‘)Lc.ier Type |the nominal | of markedty Roundness/ | from warranted
oD gk | T size and dimension | Cylindricity | the side | calibration oD |eE |T size and dimension | Cylindricity | the side | calibration
the actual | value (um) faceH |surface K the actual ~ |value (inch) faceH |surfaceK
diameter (um) (mm) (mm) diameter (inch) (inch) | (inch)
(pm) (inch)
4mm 177-418 | 25| —| 7] A |10 £15 1 1.7 36 16" 177518 | 25| —| 7] A [+.0004" +.00006" |.00004" .067" 142"
6mm 177-420 | 25| —| 7] A |£10 £15 1 1.7 36 24" 177-520 | 25| —| 7/ A [£.0004" +.00006" |.00004" .067" 142"
8mm 177-423 | 32| —| 10 A |10 £1.5 1 2.0 6.0 275" 177-522 | 25| —| 7| A |+.0004" +.00006" |.00004" 067" |.142"
10mm 177-424 | 32| —| 10 A |10 £1.5 1 2.0 6.0 35" 177-523 | 32 | —| 10, A |+.0004" +.00006" |.00004" 079" ].236"
12mm 177-425 | 45| — | 100 A |10 +15 1 2.0 6.0 425" 177-524 | 32 | —| 100 A [+.0004" +.00006" |.00004" 079" |.236"
16mm 177-427 | 45| —| 10| A |10 +1.5 1 2.0 6.0 5" 177-525 | 32 | —| 100 A [+.0004" +.00006" |.00004" 079" ].236"
20mm 177-429 | 45| — |10 A |£10 £15 1 2.0 6.0 65" 177-527 | 45| —| 100 A [+.0004" +.00006" |.00004" 079" |.236"
25mm 177-430 | 53| — |15 A |10 +1.5 1 32 8.6 8" 177-529 | 45| —| 100 A [+.0004" +.00006" |.00004" .079" 236"
30mm 177431 | 71| — |15 A |10 15 1 32 8.6 1" 177-530 | 53 | —| 15| A [+.0004" +.00006" |.00004" 126" 339"
35mm 177-432 | 71| — |15 A |10 15 1 32 8.6 12" 177-531 | 71| —| 15 A [+.0004" +.00006" |.00004" 126" .339"
40mm  |177-433 | 71| —| 15 A [£10 £1.5 1 32 8.6 14" 177-532 | 71 | —| 15 A |+.0004" +.00006" |.00004" 126" 339"
45mm  |177-434 | 85| —| 15| A [+10 +1.5 1 32 8.6 1.6" 177-533 | 71 | —| 15 A |+.0004" +.00006" |.00004" 126" 339"
A ’ . . 1.8" 177-534 | 85| — | 15 A |+.0004" +.00006" _1.00004" 146" 299"
ctual dimensions marked in 0.001 mm increments.

*Cylindricity is defined as per JIS B 0621 Definitions and designations of geometrical deviations, Section 4.4 " Cylindricity.” Cylindricity is measured using three cross-sections between the top and bottom faces of a ring, namely, close to the faces two sides and the center.
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