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8400 Optical Depth Micrometer

Introduction

An Optical Depth Micrometer is a hand-held microscope and optical depth
gauge. It uses a manual focus method to measure surface indentations
and protrusions. Optical Micrometers are primarily used for measuring

Repair or Replace?

damage on critical aircraft surfaces to determine severity, repairability,

Specific limits classify surface

and airworthiness. They are also often used in commercial production for

damage as either acceptable

routine measurements and other QC checks.

(leave it), repairable (fix it) or scrap
(replace it).
Limits on surface damage are expressed in terms of depth, so it’s impossible to know
what action to take without accurate measurements.
This routine assessment process has a huge impact on both resources
and readiness. Consistently spotting repairable damage drastically cuts
overall costs by preventing needless part replacements. Alternatively,
quickly identifying damage that is beyond repair speeds up the
replacement process and reduces down-time.
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Use on flat and curved surfaces.
Inspect metals, natural and synthetic
polymers, composites, painted or
chemically treated finishes, fibers,
and transparent materials.

Applications

Measuring the depth of surface damage is a
concern across every field of maintenance, from
the ocean to the atmosphere.

Measure scratches, corrosion pits,
dings, impact dents, and other
surface damage.
Measure the depth of engraving,
etching and other part markings.
Measure the height of burrs, chips
and small surface protrusions.
Verify dimensions for compliance to
drawings or other specifications.
Measure transparencies for overall
thickness, and the depth and
thickness of crazing and fractures,
and imbedded bubbles or seeds.

The Depth Micrometer’s utility is not limited to a specific
part, problem or platform; it can be used for a wide
variety of surfaces and environments.

● Low Cost

● Easily Portable

● Many Applications

● Highly Durable

● Simple Operation

OPTICAL ADVANTAGE
Reliable Measurements
Traditional depth gauges depend on a probe making physical contact
with the lowest point of the damage. If geometry prevents the probe from
reaching the bottom, the resulting measurement will be false. This leads
to improper (and potentially unsafe) damage assessments.

Repeatable Inspections
Depth gauges are difficult to hold still, especially at an angle. When
compared to the Optical Micrometer, repeatability is poor on anything
other than a flat surface.

Reduced Risk
Seeing the damage can expose a more serious problem, like exposed
substrate material or a structural crack.

Quick and Clear Results
A vernier scale is hard to read and requires manual depth calculations.
The zero feature and digital display eliminate human errors due to
misreading the scale and incorrect math.

8400 Optical Depth Micrometer

Advantages
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Leading Edges
A leading edge is the front section of a wing,
propeller, turbine blade, stabilizer, or other
airfoil. During a flight, the leading edge is
repeatedly hit by debris like sand, pebbles,
ice, insects and even birds. This always
results in strike damage and erosion over
time.
The curved shape of a leading edge makes
taking measurements with a pit depth
gauge almost impossible. The V-Block Base
holds the Optical Micrometer steady on a
curve, so it is ideal for measurements on a
leading edge. It can measure the depth of a
pit in seconds, versus the pit depth gauge
that can’t produce a result at all, or worse
gives a faulty one.
Especially when the type of damage is so
common, it is an expensive problem when
maintainers don’t have an inspection
method that’s fast, reliable and repeatable.

Application Focus
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Application Focus

Blending, Blasting and Polishing
Transparent Surfaces

In most cases, minor surface damage doesn’t impact the performance or
safety of an aircraft and may be repaired. The most common method is
smoothing out the harsh edges of a damaged area to remove the stress
concentration and prevent further corrosion or cracking.

Windshields, windows and
canopies are subject to extreme
conditions from atmospheric
pressure, changes in temperature,
UV radiation, erosion and other
impact damage. Left unrepaired,
seemingly small problems like
crazing and scratches can quickly
lead to an expensive replacement
or, much worse, failure.

Blending, blasting, polishing, and peening differ in application, but are similar
in that they all remove material and leave a recessed area in the surface. This
means that the overall thickness of the surface is reduced by (at least) the
depth of the original damage. If a scratch is deep enough to cause the overall
thickness to exceed limits, it will still be beyond limits after the repair.
There’s no point wasting time on damage that’s beyond limits. If a part needs replacing,
it’s best to know right away to reduce down-time.
Before Blending
Depth of Damage
Overall Thickness Remaining

After Blending
Material Removed
Overall Thickness Remaining

It’s essential to know both the allowable minimum
thickness and the exact depth of the surface damage
before starting the repair.

The Optical Depth
Micrometer can
measure both
surface damage
and overall
thickness, making it
an ideal tool for
inspecting aircraft
transparencies.

8400 Optical Depth Micrometer

Interchangeable

Parts Diagram

EYEPIECE

FOCUS ADJUST

DIGITAL DISPLAY

Interchangeable

OBJECTIVE

FLASHLIGHT RING
Interchangeable BASE

SR44/LR44
Button Cell Battery

8400 Optical Depth Micrometer

8400-7
Base, 3-Leg

8400-71
Base, 3-Leg w/ Delrin Feet

Handheld Bases

8400-8
Base, 4-Leg

8400-91
Base, Clear V-Block

Tripod bases provide great utility. Use on all flat and
simple curved surfaces. Delrin-tipped feet protect
windshields and other delicate finishes.

The quadpod base can be rotated on any
combination of simple and compound, convex
and concave surfaces until all four legs are
resting solidly.

Use the translucent v-block base for leading edges,
round surfaces and outside angles. It is also for flat
surfaces next to a recessed area.

8400-12
Base, Offset

8400-35
Base, Corner

8400-27 Base, Large 3-Leg
4400-7 Base, Tilting Stage

The offset base was designed to make measurements
on surfaces adjacent to an edge or wall.

The corner, or wedge, bipod base is used for
measurements of inside angles.

The large tripod base is for inspecting small parts
(up to 2”) or use with the tilting stage base for
inspection of Microset® replicas.
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8400-14
Eyepiece 23mm, 20X

8400-15
Eyepiece 23mm, 10X

To change the eyepiece, grasp the eyepiece with
thumb and forefinger and slide in/out of the
eyepiece tube at the top end of the Micrometer.
There are no threads on the eyepiece.
Always promptly replace the eyepiece. Care
should be taken to prevent dust or debris from
getting into the Micrometer through the exposed
eyepiece tube.

8400-16
Objective Lens, 4X

8400-17
Objective Lens, 10X

To change the objective, rotate the focus
adjustment counter-clockwise to expose the
objective lens threads at the base of the
Micrometer. Grip the lens and turn clockwise to
remove. Reverse to install. Do not over-tighten.

Optics & Spares

The Optical Micrometer has a magnification
range of 40X-200X.
Overall magnification is calculated by multiplying
the magnification of the eyepiece and objective
lens; the 10X eyepiece and the 10X objective will
produce 100X magnification.

Mag

Max Depth Field of View

40X
80X
100X
200X

1.150”
1.150”
0.250”
0.250”

0.18” Diameter
0.10” Diameter
0.07” Diameter
0.04” Diameter
Use 100X and 200X
magnification to inspect
small features, like
scratches and pitting.
Use 40X and 80X
magnification for wider
features like gouges, and for
bubbles and thickness on
transparent materials.

8400-23
Flashlight
AAA Battery

8400-32
Scratch Sample Plate
Use the Scratch Sample Plate to
practice positioning and focusing
the Optical Micrometer.

Model 8400 Optical Depth Micrometer

Set Up Instructions

1 Install Eyepiece and Objective Lens to
configure level of magnification.

The Micrometer comes with the 10X Eyepiece,
10X Objective and 3-Leg Base already installed.

2 Install a suitable Handheld Base or
mount on the Lab Stand (see separate
instructions for Lab Stand).

The Optical Depth Micrometer must be directly
above the subject.

3 Turn Focus Adjust so that the bottom of
the objective lens will be above the
subject by approx. ¼” with the 10X
Objective, or 1” with the 4X Objective (so
that the surface will be roughly in focus).
4 Position Micrometer so that Objective
Lens is over the damaged area.
5 Shine the Flashlight down into the
Eyepiece. A bright spot will appear
directly below the Objective Lens, this will
be the center of the field of view. Fine
position the Micrometer so that the
bright spot is shining directly on the edge
of the step height to be measured, like
the edge of a scratch or pit.

Important: When using the handheld
Micrometer, always hold the base steady with
one hand and use the other hand to operate the
Micrometer to prevent unintended movement.

≅0.25” (100X)

6 Once in position, use one hand to hold
the Micrometer in place and the other to
insert the Flashlight into the Flashlight
Ring.
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Measurement Instructions

Basic Principle

4 Without moving the Micrometer,
focus down to the bottom of the
damage (B).

The Micrometer uses focus to
measure the distance between two
points on different surfaces (at
different heights). Features at the
same depth will appear in focus and
features above or below will be
blurry.

To find the true lowest point, focus down
passed what seems to be the last area in
focus until nothing else appears in focus
below, then come back up to the first
area that comes into sharp focus.

Turning the Focus Adjust moves
the focus up and down.
1 Fine position the Micrometer so
the edge of the recessed area, like a
scratch, is in the center of the field
of view.
2 Focus on the top surface directly
next to the scratch (A).
3 When the surface area is in
sharpest focus, press the ZERO/ABS
button on the Digital Display to set a
starting point for the measurement.

5 Record the measurement from
the Digital Display.
6 Verify the measurement by
refocusing up to the top surface
(A). The Digital Display should
show "0.0000“ again.
The entire measurement cycle should be
completed by the same person. When
switching users, always reset zero or the
result may be inaccurate.
The Micrometer does not
have prismatic correction,
the view through the
eyepiece is inverted.
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Surface Damage:
Chips, Crazing, Scratches,
Scribes, and Strikes
The method for measuring
the depth of surface
damage on a transparency
is the same as any other
surface. Focus on the
surface next to the damage,
zero the display, and focus
down into the bottom.

Measuring Transparencies

Overall Thickness
Measuring overall thickness is the same except
that, instead the bottom of a scratch, the second
surface is the far side of the glass.
Transparencies usually have extremely shallow
surface marks, like polishing lines and microscratches, that allows for easy focus on either
surface.
If it difficult to locate either side use 2 different
colored markers, like Sharpies or highlighters, to
make a line on each side of the transparency.
The lines should cross to create a target to
position in the center of the field of view.

NEARSIDE

FARSIDE

**Very Important**
When measuring overall thickness (only), the result initially displayed is not accurate. To calculate the overall thickness,
multiply the initial result by the refraction index. A normal refraction index for transparent materials is approximately 1.5:
PMMA (acrylic, Lucite) 1.49
Plate/Window Glass 1.52
Polycarbonate (Lexan) 1.58
Tables of refraction indexes of other materials are readily available online.
Note: Surface and embedded damage are air space and therefore are not subject to the refraction index.

8400 Optical Depth Micrometer
Any ISO/IEC 17025 accredited calibration lab
should be able to perform the calibration and
provide a certificate using this procedure. The
Micrometer can also be returned to J Chadwick
Co for recertification.

Recommended Calibration Cycle: 1 Year

The Micrometer can also be calibrated in-house.
The calibration is a verification of accuracy
against calibrated reference standards (gage
blocks); no physical or software adjustments are
required.

Recommend Sizes: 0.005”, 0.015”, 0.0625”, 0.100”

The Optical Micrometer has separate calibration
procedures approved for Air Force PMEL and
Army Calibration and Repair (TB 43-180).
Any unit found out of tolerance must be returned
to J Chadwick Co for repair.

Mag
40X
80X
100X
200X

Accuracy
+/- 0.001”
+/- 0.001”
+/- 0.001”
+/- 0.001”

Max Depth
1.150”
1.150”
0.250”
0.250”

Field of View__
0.18” Diameter
0.10” Diameter
0.07” Diameter
0.04” Diameter

Specs & Calibration

EQUIPMENT
4x Rectangular Gauge Block (0.005”-0.200”), Grade 0, ASME B89.1.9, calibrated and traceable to NIST.

INSTRUCTIONS
Wring 0.005” and 0.100” gage blocks by sliding one block perpendicularly across the top of the
other, then rotate lengthwise and slide to create a step with the 0.100” gage block on the bottom.
Place micrometer over the step and position so
approximately one‐half of the field of view is on
the upper block.
Focus on the top surface of the upper block.
Zero “0.0000” digital display.
Focus on lower block. Read display; if equipment
is functioning properly the display will show the
exact thickness of upper block.
Repeat steps 1-5, using the 0.015” and 0.0625”
as the upper block.
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8400K OPTICAL DEPTH MICROMETER KIT
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*NEW*

Optical Depth Micrometer
Micrometer Lab Stand w/ X-Y Stage
AM7025X Dino-Eye Edge Eyepiece Camera
4-Leg Micrometer Base
Offset Micrometer Base
Acrylic V-Block Micrometer Base
10X Eyepiece
32 LBS, 22” x 18” x 12”

10X Objective Lens
LED Flashlight
Scratch Sample Plate
Foam Lined Rolling Case

Kit Options

Optical Depth Micrometer
3-Leg Micrometer Base
4-Leg Micrometer Base
Acrylic V-Block Micrometer Base
10X Eyepiece
20X Eyepiece
7 LBS, 14”x12”x6”

10X Objective Lens
4X Objective Lens
LED Flashlight
Scratch Sample Plate
Foam Lined Case
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Micrometer Lab Stand

The Lab Stand was designed for parts that need
extra clearance and when it’s not possible to place
the Micrometer base on a surface. The Micrometer
can be positioned at an angle and an X-Y stage
allows precise positioning of the subject within the
field of view. The user doesn’t have to hold the
Micrometer steady, so the Lab Stand is ideal for use
with an eyepiece camera.

Microset® Surface Replication Compounds

Microset® compounds create a flexible, highly accurate,
and stable replica of a solid surface When damage is
found on inside diameters, splines and other
inaccessible spots, an exact 3D copy of the surface is
quickly made and measured with the Optical
Micrometer using the standard technique.

Add-On Items

Dino-Eye® AM7025X Digital Camera

The Optical Micrometer can easily be connected to
a laptop or tablet by swapping the eyepiece with a
microscope camera. Annotations of the depth and
other notes can easily be made to the images to
produce detailed inspection reports. The image
quality is excellent; the camera captures every
detail and records exactly what would be seen by
looking through the eyepiece.
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Proven Track Record
The Digital Optical Depth Micrometer
was first released and assigned an NSN
by the Air Force in 1996.
Since then, it’s become trusted by
maintainers at MRO stations, FBOs,
airlines, OEMs, military bases and
depots, and production facilities
around the world.
The Depth Micrometer is a commercial
off the shelf item that is regularly sold
and used for non-military applications.

● Easy Procurement
● Small Business
● Prime Approvals

Procurement

J Chadwick Co has a full CNC machine shop to
provide custom bases and fixtures designed to
support a specific application.

CAGE CODE

65956

SAM Registered
● Made in USA
● Free Product Support
● Lifetime Warranty
● Fast Delivery
Custom clamping designed for inspecting the shaft on
a Navy C-130 Hercules (Allison T56 engine) .
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