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Nissan Engineering Standard

NES Calibration Standard of a Layout Machine

1. SCOPE
This Standard applies to the layout machines, surface plate for layout machines, and surface plate for
complete inspection (hereinafter "surface plate”) used for 3D measurements, scribing operation and so on.

Reference Standards
JISB7506  Gauge blocks
JISB 7510  Precision levels
JISB7514  Steel straightedges
JISB 7526  Squares
JISB 7533  Dial test indicators (Lever type)
JISB7538  Autocollimators
JISB 7539  Cylindrical squares
| - JISZ8103  Glossary of terms used in measurement

2. DEFINITION OF TERMS

The meanings of main terms used in the present standard are the following:

(1) Column fall
This is a deviation of the up-and-down motion of the machine head from the right angle to the top face
of the surface plate

{2) Parallelism of arm
This is a deviation of the side-to-side motion of the arm from the parallel to the top face of the surface
plate

(3) Perpendicularity of arm
This is a deviation of the side-to-side motion of the arm from the right angle to the to-and-fro motion of
the base.

(4) Rotation accuracy
This is a deviation of a vertical surface generated during rotary motion of the scriber swiveling from
the right angle to the top face of the surface plate.

(5) Horizontal accuracy
This is a deviation of a horizontal plane generated during horizontal motion of the scriber swiveling

- from the parallel to the top face of the surface plate.

(6) Vertical accuracy
This is a deviation of a vertical surface generated during vertical motion of the scriber swiveling from
the right angle to the top face of the surface plate.

(7) Scale indication accuracy
This is a value obtained by comparing an error in length indication by motions of X, Y and Z axes of
the layout machine with the length standard.

(8) Flat surface accuracy
This is the maximum difference between measurement values of surface plate tilt at fixed intervals in
horizantal and vertical directions with precision levels attached to 1 m or 0.5 m steel
straightedges (with top at both ends).

{9) Accuracy of standard rail (groove)
This is a straightness obtained by measuring side face of standard rail or standard groove of layout
machine at regular intervals with auto collimators.

Applicable and Reference Standards: See on page 1.
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3. TYPES AND NAMES ;‘“’}
3.1 Types of layout machines and surface plates are as follows. o
(1) Type A, having a tension rod, can adjust fall in the side-to-side direction of the column but cannot adjust it
" in the to-and-fro direction. (Figure 1),

(2) Type E, having two or more tension rods, adopts such a structure that can adjust the to-and-fro and

side-to-side fall of column, achieving higher accuracy than type A. (Figure 2)
(3} Surface plates are divided into two types: one adopts an integration structure with a layout machine, and

the other is used by moving and installing a layout machine.

Types of layout machine shall be shown as below.
However, external view of main body of measuring instrument shall be different
from the actual measuring instrument.

(Figure 1} (Figure 2)

Tension rod

Type A

3.2 Name of the layout machine shall be as follows.

{1) Layout machine
An arm having a scriber maoves from side to side, and machine head supporting the arm moves up and
down. The base moves the surface plate to-and-fro. This is a measurement instrument
that enables measuring dimensions and performing scribing operation while movements are being read
out with the scale.

(2) Column
This is a standard column into which weight is inserted to adjust weight balance with the machine head
and along which the machine head moves up and down.

(3} Arm
The arm moves in parallel to the top face of the surface plate within the machine head by rotating the
standard roller by hand.

(4) Base
A column is mounted in the base that moves along the standard rail or standard groove by rotating the ‘J
knob of the standard roller by hand.

(5} Tension rod
This is a rod that can prevent the column from falling and adjust slight deviation of fall.

(B6) Scriber
For 3D measurements, the scriber accepts a measuring needie and an electronic probe. For scribing
operation, it accepts a scribing needle etc. The structure enables not only horizontally and vertically
swinging the scriber with a scribing needle mounted, but also rotating it.

(7) Level block for layout machine
This collectively means a dedicated surface plate that serves both as a standard plane where the base of
a layout machine moves and a plane where a work piece is held, and that is used with the layout
machine placed on it,

(8) Level block for complete inspection
This level block is a surface plate that is used to measure specified dimensions of vehicles assembled
completely and dimensions for certification.
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Names of main parts shall be shown as below.

However, external view of main body of measuring instrument shall be different from the
actual measuring instrument,
(Figure 3)

Column Tension rod

Coordinate indication
display

Machine head

Arm Scriber

Swiveling

Swivel

o

Surface plate for
L.ayout machine

O
\ Leveling block \
4. ACCEPTANCE INSPECTION AND PERIODIC CALIBRATION
4.1 Calibration item
Acceptance inspection and periodic calibration items shall be as per Table 1.
Table 1
Types Acceptance i‘nspt.actic_m and periodic
calibration items
Column fall
Parallelism of arm
Perpendicularity of arm
- Scriber accuracy *1
Layout machine a. Rotation accuracy

b. Horizontal accuracy
c. Vertical accuracy
Scale indication accuracy 2
Mutual accuracy of layout machine *3

Flat surface accuracy
Surface plate Accuracy of standard rail (groove) *4
Joint step difference

*{ This item is omissible if the required specification neither includes nor uses scribers.

*2 This inspection can be substituted with a check of scale accuracy table for satisfaction before
manufacturer shipment.

*3 This inspection applies to a case where two layout machines opposite to each other measures the
body of a vehicle, jig, model, etc.
If a manufacturer is requested for regular calibration, however, this inspection is omissible according
to the individual contract.

*4 On a single surface plate, regular calibration is omissible.
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