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FOREWORD

Your MITUTOYO Coating Thickness Gage Series 179 is a light, com-
pact high-precision coating thickness gage designed especially for non-
destructive, electromagnetic measurements of relatively thin coating
thickness.

This manual is-included with your Coating Thickness Gage to provide
comprehensive information on the operation and maintenance. So, do
take the time to read this manual carefully to get maximum perform-
ance from your gage.
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1. INTRODUCTION

Your MITUTOYO Coating Thickness Gage is versatile for non-

“destructive accurate measurements of non-magnetic coatings on mag-

netic metal or of non-conductive coatings on non-magnetic metal.
Integrated circuits that aer featured on the MITUTOYO Coating Thick-
ness Gage give light weight and compact gage body and minimum
power consumption in operation. Thanks to the dry cell battery fur-
nished as a ready power source, the gage offers extra portability for the
measurements in the production and inspection rooms and laboratory
as well as in the place where the AC power is unavailable.

The MITUTOYO Coating Thickness Gage is the gage for comparative
measurement. To activate the gage or get it ready for operation, zero
set it with a master metal and calibrate with a calibration film of known
thickness to ensure accurate measurements. Measured values are indi-
cated directly on a mirror scale for maximum precision reading.

The small measuring probe consists of a hard single core and V-grooved
probe holder.

With the core spring-loaded to contact a workpiece perpendicularly at a
constant pressure, the MITUTOYO Coating Thickness Gage is easy to
operate, ensuring high repeatability of measurements.
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2. APPLICATION

® No. 179-700 & 179-710, 179-701 & 179-711, 179-702 & 179-712

Capable of measuring the thickness of the following non-magnetic coat-
ings, films, platings, etc. on magnetic materials (iron, nickel, cobalt,
etc.):

{1) Plating: Gold, Copper, Zinc, Tin, Chromium, Lead, Cadmium,
etc.

(2) Coating : Oiliness paint, Lacquer, Synthetic resin, Metallic-coating,
Rubber paint, etc.

(3) Lining: Resin, Rubber, Tar, Grass, etc.

(4) Parkerizing, Metal spraying, Oxide film, and other special film

(5) Film: Metal, resin, rubber, paper or any other film of non-
magnetic material can be measured placed on steel base
metal.

@ No. 179-721 & 179-731

Measuring the thickness of non-conductive coatings on non-magnetic
metal (Brass, copper, Aluminium, etc.)

(1) Coating : Oiliness paint, Lacquer, Synthetic resin, Rubber paint,
etc.

(2) Lining: Resin, Rubber, Tar, Grass, etc.

(3) Oxide film, and other special film

(4) Film : Resin, rubber, paper on Copper, Brass, Aluminiqm plate.
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@ OFF:

EBEHI»YINET .
for turning off power supply.

BCH: S®HhEFonFzvIiNTEET,
for checking the voltage of dry battery.

LOW : 504 m-5004m(DGE -701)
0.5mm-2mm(DGE-702)
0-500um(DGE 721) BEEBEL > 2 TT,
for the measuring range 50 — 500 um (.002 — .02")
or 0 — 500 um (0 — .02"") or 0.5 — 2mm (.02 — .08").

HIGH: 0-1004m(DGE-701,721)
0-600u m(DGE -702) DOEFEREL P TT,
for the measuring range 0 — 100 um (0 — .004"*) or
0 ~ 600 um (0 —.025").

(MEAS) : 0-504m(DGE-700) MIEEBIE L > ¥ TY . (Fig.3)
for the measuring range 0 — 50 um (0 — .002").
See Fig. 3.

@ fEstErtEnRICELEDZYYITY,

for zero setting the gage.

@ tTtOEAREER. REB7AILVLBREEEOAD>TUVBHD
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ITY,

for calibrating the gage.
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4. SPECIFICATIONS

Measuring range

Accuracy

179-700 (Metric)
_179-710 (Metric/English)
0-50um (0-.002")
+1um (£.00004") up to

20um (.0008")
+5% of reading over 20um
(.0008"")

179-701 (Metric)
179-711 (ngr}c/English)

0—100um (0—.004"")  High

50-500um (.002—.02'') Low

+1.6um (+.00006") up to
30um (.0012")

+6% of reading over 30um
(.0012")

Minimum measuring area

¢5mm (.2")

¢6mm (.2"')

Minimum curvature radius

3mm (.12"') convex
25mm {1’} concave

Minimum thickness of
base metal

0.3mm (.012")

Power supply

DC 9V (AC 100V, 117V, 220V, 50/60Hz with adapter)

Battery life

about 20 hours (continuous)

Power consumption

about 70mVA

Ambient temperature

0 —40°C (+32 — 104°F)

Gage 106mm x 163mm x 62mm (4.17" x 6.42"" x 2.44"")
Dimensions Probe $15mm x 43mm (¢0.é’7;7.377)k"#‘ o
Case 144mm x 177mm x 69mm (5.6' x 6.97" x 2.72"")
Weight 600g (800g with case) 1.32 Lb {1.76 Lb with case)
Standard accessories
Base metal (SPC) 933038 ----- 1 (SPC) 933038 ----- 1
Battery OV (S.006P) | . I 1
527664
Carrying case 1 R 1
Calibration film set No. 937287 937288
25um (527599) 1 1
50um (527600) 1 1
100um (527601) - 1
250um (527602) - 2

0.5mm (527603)

1.0mm (527604)

2.0mm (527605)

Case for films (521484)

Option
Detector for small hole
(732135)

connectable

connectable

179-702 (Metric)
~ 179-712 (Metric/English)

179-721 (Metric)

179-731 V(_Mtzwtjif{gnglish)

0-600um (0-.025")  High
0.5—2.0mm (.02—.08") Low

0—100um (0—.004")
0—500;1"2 {0-.02")

High
Low

Measuring range

+2.,5um (+.0001"") up to
50um (.0020"') '

+5% of reading over 50um
(.0020")

+3% of full scale

Accuracy

d6mm (.2')

¢$8mm (.32'')

Minimum measuring area

3mm {.12"') convex
25mm (1'') concave

7mm (.28"') convex
25mm (1'') concave

Minimum curvature radius

0.3mm (.012")

Minimum thickness of
base metal

DC 9V (AC 100V, 117V, 220V, 50/60Hz with adapter)

about 20 hours (continuous)

Power supply
Battery life

about 70mVA

Power consumption

0 —40°C (+32 — 104°F)

Ambient temperature

106mm x 163mm x 62mm (4.17"' x 6.42'' x 2.44"") Gage
o ¢15mm x 43mm (¢0.6"" x 1.7"') Probe Dimensions
144mm x 177mm x 69mm (5.6' x 6.97" x 2.72"") Case
600g (800g with case) 1.32 Lb (1.76 Lb with case) Weight
Standard accessories
(SPC) 933038 ----- 1 {Aluminium) 937305 ----- 1 Base metal
o, |y | Battery9v(s-006P)
527664
o I 1 | caryingcase
937289 " 937288 | Calibration film set No.
- 1 25um (527599)
- ) 1 50um (527600)
1 1 100um (527601)
1 2 250um (527602)
Ty T - 0.5mm (527603)
1 — 1.0mm (527604)
1 - 2.0mm (527605)
1 1 Case for films (521484)

connectable

unconnectable

Option
Detector for small hole

(732135)

—~ 10—
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5. MEASURING PRINCIPLE

The following principles apply to the gages:

1) Magneto-inductive principle (No. 179-700 & 179-710, 179-701 &
179-711, 179-702 & 179-712)

AC-current of constant voltage flows through the coil on the core. The
current varies in relations to inductance variation of the coil effected by
bringing the coil close to or away from the base steel. The degree of
current variation depends on the distance between the coil and the base
steel. The distance implies the thickness of coating in measurement.
(Fig. 4)

2) Eddy-current principle (No. 179-721 & 179-731)

AC-current of high-frequency flows through the coil.

The Eddy-current caused by bringing the coil close to the metal surface
will give a rise to magnetic flux in the metal. The magnetic flux func-
tions to reduce the inductance in the coil depending on the distance
between the coil and the metal surface, resulting in the variation of the
current flowing through the coil. (Fig. 5)

Therefore, if given the relationship between the known coating thick-
ness and the quantity of current variation, you can measure the coating
thickness on the metal.

g

AR IR
AC-current

v .. BE&t/Ammeter

i

i' + Eddy current
¢’ 1 Magnetic flux

Fig.5

—12 —
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6. OPERATION

For accurate and , reliable measurements, check the battery for suf-
ficient power, zero set and calibrate the gage in this order.

1) Checking the battery

Turn the selector to "B-CH’' to make sure the power supply is suf-
ficient for measurement.

The power in the battery is ample enough for normal operation if the
needle pointer deflects to rest in the “BATT'' zone. If not, replace the
battery. :

The needle pointer which narrowly reaches the lower limit of the
“BATT" zone as shown by B in Fig. 6, is likely to get out of the
normal operating zone in the course of measurements. Such battery
should, therefore, be checked frequently during operation, and replaced
if the pointer stops below the "“BATT'® zone; otherwise, unstable
indication may be caused.

e How to replace the battery
Unscrew the cover setscrews with Phillips or minus screwdriver and
remove the cover, Detach the exhausted battery and attach new one.

—14 —
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Pre-operation check
Zero setting

Turn the selector to either “HIGH" or ""LOW"".

When using 178-700 or 178-710, turn the selector to “MEAS".
Then adjust the ZERO and CAL knobs to around the middle of
each range.

Correctly position the probe on the un-coated base metal. Slowly
turn the ZERO knob until the needle pointer stays on the zero
marking of the scale. Hold the probe on the knurled sleeve by the
thumb and middle finger pushing the probe perpendicularly to the
base metal. The core of the probe thus held, will contact the base
metal at a constant pressure ensuring stable measurement.

Turn the knob ““ZERO" carefully bringing the pointer to zero-line
of the scale. Calibration film of 50 um is to be used in zero setting
of 179-701 and 179-111 in LOW range.

Calibration film of 500 um is to be used in ZERO setting of
179-702 and 179-712 in Low range.

W\
L
2 50 N2
H Qym 700
No. 179-701
L ® _J
NEO-DERM
orr 2~ NicH
" AN
ZERO CAL ///,//

Base metal

@\ O

Zero set with base metal
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(2) Calibration

After zero setting, calibrate the gage with the furnished calibration
film of known thickness.

Place the calibration film on the base metal used for zero setting.
Contact the probe on the calibration film and turn the CAL knob
to have the pointer indicate the thickness of the film.

Calibration in English scale

In case of calibrating the model 179-710, 179-711, 179-712 &
179-731 in English scale, take reading from the metric scale when
the pointer indicates the metric value of the film thickness.

For more accurate measurement, it is necessary to calibrate the
gage with a calibration film of known thickness as close as possible
to that of the coating on the workpiece to be measured.

(3) Repeat zero setting and calibration a few times to make sure of the
indication stability.

{4) Now the gage is ready for the actual measurements. The pointer
will indicate the coating thickness of the workpiece on the point
where the probe is applied.

Note: For more accurate and reliable measurements, recalibrate the

gage by checking the zero point and by recalibrating points
while taking measurements.

—18 —
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3) Exact measurements on curved surfaces

A V-groove of the probe holder allows exact measurements on curved
surfaces or round workpieces. For exact measurements on such hard-to-
measure curved or round surfaces, it is imperative to zero set and
calibrate the gage in the same conditions where measurement is to be
done, say zerc set and calibrate the gage on a same shaped base metal of
the same material for the workpiece. For measurements on convex and
concave surfaces, refer to Fig. 9 for the proper way of applying the
probe.

QR I
LR V-groove
[ XXX PO

ERKR8

R XY

(b) CONCAVE
(a) CONVEX

Fig. 9 Applying the probe on curved surfaces

4) Operation with power supply from AC-line or outside DC battery

Your MITUTOYO Coating Thickness Gage can also be operated with a
power supply for AC-line by means of an optional AC-adapter (100V,
117V, 220V 50/60Hz) or from any other outside regulated DC voltage
supply of 9V,

Refer to Fig. 10 for proper connection of such power sources.

AC-adapter
' ®

* AC-adapter

DC 9V + 1.6V

Regulated DC supply

o
Battery
BATTERY

Fig. 10
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7. NOTES FOR ACCURATE MEASUREMENTS

It is requested to note the following for accurate measurements of coat-
ing thickness:

1) Zero setting

Indicating characteristic of the Coating Thickness Gage varies depend-
ing on how zero setting and calibration have been done before measure-
ments. The lines of magnetic force flowing through the core of the
probe is affected if accessed to foreign steel causing the current of the
coil to vary. The degree of variation in the line of magnetic force
depends on the distance between the core and base metal and also
depends on the quality, shape and thickness of the base metal.

As the MITUTOYO Coating Thickness Gage is designed to detect the
distance between the core and the base metal, it is necessary to elimi-
nate the factors affecting the lines of magnetic force, such as quality,
shape and thickness of the base metal. For this reason, zero setting and
calibration of the gage must be carried out under the same condition
where measurement is to be done.

In Fig. 11 are shown the indication curves regarding the gage indication
in relation to the distance {coating thickness) between the core and the

base metal.
100 (b) (a)
8 (c)
604
£
3 40
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°
& 20
©
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. 0 . , .
Fig. 11 /20 40 60 80 100um
Indication curves
Thickness

The curve, {a) is a measuring curve obtained with the gage zero set and
calibrated under the same condition for measurement.

The curves (b) and (¢) are measuring curves obtained with the gage zero
set and calibrated under other conditions than those for measurement,
say the shape and thickness of base metal differs from those for work-
piece to be measured. The zero point has been deviated.
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2) Calibration film

Measurements with Your MITUTOYO Coating Thickness Gage are
based on comparison with a calibration master film. This makes it vital
to calibrate the gage with a master film of known thickness as close as
possible to that of the coating on the workpiece to be measured.

In this respect,- it is advisable to prepare some such calibration films as
cellophane, calluloid, copper and aluminum of proper thickness accord-
ing to your measuring requirement if the furnished calibration film does
not represent the thickness of coating to be measured.

3) Base metal for zero set and calibration

The base metal implies a workpiece of the same quality, thickness and
shape as those of the workpiece to be measured, but not yet applied
with any coating or treated on the surface. Following the principle that
“zero set and calibrate the gage under the same condition where meas-
urement is to be done’’, make adjustment of the gage on the base metal
and at the measured points of a workpiece; this pre-operation adjust-
ment will facilitate quick and easy measurements of mass-produced
workpieces.

For measurement of extra thin coating, or of critical accuracy, adjust
the gage with the actual base metal. When the base metal of this kind is
not available, or when accuracy is not critical, the gage may be adjusted
with a master of similar material, thickness and shape taking the follow-
ing into consideration:
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Coating
B
A
c D
Base meal for work Surfaced workpiece
(Points for ZERO set & calibration) (Measured points)

Fig. 12 For accurate measurements of coating thickness at points A, B
C, and D of the workpiece, it is necessary to adjust the gage on
the base metal at points A’, B, C’, & D’ respectively.

Material ------- Material, or property, of the master piece greatly affects
the reliability of measurements. it is recommended that
the master material be identical or as similar as possible
to that of workpiece.

Shape --------- The shape of master must be as similar as possible to
that of the base metal in order to eliminate the effect
‘caused by the difference in flatness, curvature, and
angle. Flat surface of over 30 mm x 30 mm square will
hardly affect the measuring condition.

Thickness ---- The base metal of over 1 mm in thickness will hardly
affect the measuring condition.

4) Average coating thickness

If surface roughness of base metal is over 3 um Rmax., or the coating
thickness is estimated uneven, the coating thickness of the workpiece
shall be the arithmetical average of many measured points in the same
plane,

—26 —



8. & =p

(1) RtE ARHBEBITL CRBIFEL. BEROLRVFIZHERELT
TaE,

(2) WCEBCEEA DAL WL I EEL TFE L,

(3) MBSO LT, FERICBROME A > T T A, EIF
LD T oY LT E205. BERESEHLD
EBLTTF&L,

(4) SRORBMOEREN T THEIT . BEAEBORLCAY T,
ZDOFT vy o FHFEEL TS, ABRERLT. EEE) 27@
FHIZDWT, 2 & A E50umE 100umDIZIER 7 « W Lz 20\ T,
RERAE A 100um TR Y 50umd 7 4 L L& Bl - 1-8BE. BED
THAEBEL TULWEA . EFRL TTFTE UL,

BEFEONV EW i, iz AGFE RETENIE. EET
oD |AE Nz L FT .

(5) FERBIZ. BTFL U RA YFAEOFFIZLTTF AL,
(6) BRI SERICH S UVLEBEIEBAHER > THEWLWTT &L,

—27—

8. SAFE-KEEPING

For a long service life of your MITUTOYOQO Coating Thickness Gage,
observe the following maintenance points:

(1)
(2)
(3)

(4)

(5)
(6)

Keep clean both gage body and probe.
Avoid shafp blow or vibration.

Avoid rubbing, pushing the measuring face of the core to prevent
scratch or deformation of the core.

Wear on the measuring face of the core degrades accuracy. Inspect
the accuracy of your gage in the following manner: 1) prepare two
calibration films of different thickness; 2) calibrate the gage on the
furnished master plate with one calibration film {100 um in thick-
ness, for example); and 3) make sure if the measurements are with-
in the tolerance specified for the gage. When wear on the core is
so great as to degrade the accuracy, send the gage back to us for
replacement chargeable on you.

Turn the selector to “OFF " after measurement.

Have the battrery removed when allowing the gage to stand idle for
a long period of time.
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SERVICE NETWORK

MTI Corporation
lliinois Repair Service
TEL: (630)820-3334  FAX: (630)820-2530
Michigan Repair Service
TEL: (313)459-2810  FAX: (313)459-0455
Los Angeles Repair Service
TEL: (818)961-9661 FAX: (818)333-8019
for Advanced Téechnical Support Services
Indianapolis Metrology Center
TEL: (317)577-6070  FAX: (317)577-6080
Boston Metrology Center
TEL: (508)692-7474  FAX: (508)692-9729
Los Angeles Metrology Center
TEL: (818)961-9661 FAX: (818)333-8018
MTI Canada Ltd.
TEL: (905)821-1261~3  FAX: (905)821-4968
Mitutoyo do Brasil Industria e Comercio Ltda.
TEL: (011)522-7755 TELEX: 1157681 MTOY BR
FAX: (011)523-3661
Mitutoyo Mexicana S.A. de C.V.
TEL: 576-8799 FAX: 576-8039
Mitutoyo MeBgeréte GmbH
TEL: (02137)102-0 TELEX: 8517702 FAX: (02137)8685
Mitutoyo Nederland B.V.
TEL: 0318-534911  FAX: 0318-516568
Mitutoyo Scandinavia A.B.
TEL: (07)6092135 TELEX: 16353 FAX: (07)6092410
Mitutoyo Belgium N.V.
TEL: 03-254 04 44  FAX: 03-254 04 45
Mitutoyo France S.A.R.L.
TEL: (01)49383500 TELEX:233913 FAX: (01)49 38 3535
Agence de Lyon
TEL: {04)78 26 98 07  FAX: (04)72 37 16 23
Agence de Strasbourg
TEL: (03) 88 67.85 77 FAX: (03) 88 67 85 79
Mitutoyo ltaliana S.R.L
TEL: (02)935781  FAX: (02)9373280
Mitutoyo Schweiz AG
TEL: (01)734-5534~6  FAX: (01)734-5559
Mitutoyo (U.K.) Ltd.
TEL: (01264)353123 TELEX: 477694 FAX: (01264)354883
Mitutoyo Asia Pacific Pte. Ltd.
Regional Headquarters
TEL: 294-2211  TELEX: RS 25875 MTYSIN
FAX: 299-6666
Malaysia:
Head Office
Mitutoyo (Malaysia) Sdn. Bhd.
TEL: 03-777-9318  FAX: 03-777-9346
Penang Branch Office
TEL: 04-331-0915/8  FAX: 04-331-0907
Johor Office
TEL: 07-333-6020  FAX: 07-334-1967
Thailand:
Representative Office
TEL: 02-691-5901  FAX: 02-691-5905
India:
Representative Office
TEL: (91)11-332-4419  TELEX: 031-62933 MAP IN
Mitutoyo Taiwan Co., Ltd. .
TEL: (02)299-5266  FAX: (02)299-2358
Mitutoyo (Korea) Service Corporation
TEL: (02)566-3238 FAX: (02)555-8096




