Unit : mm

Accuracy of
face turning

7. ACCURACY TEST OF WORK (PRACTICAL TEST)
. I Dimension of work (approx.)
tospection | Measuring method Disgram of [otic Mosenred
method Swi
Iiwlr;,gedoverlr d e eo
300 and over
sad u:de:vsoo 70| 200 | 15| 0.01
: 500 and over
Fix k on the chuck, 90 | 300 | 20 |0.015
and ‘x:l{sho?urneb; tur‘;- Rl nder 750
versing the carriage and
n:e;sur_e tth(e!) dix:meter a. B e 5
a points at a, ¢ /
and bon4pl 45. ap- 750 and over 0.0/
art includiggatnl:: cen:?e J and under 1000 120 [ 300 | 20 |0.015
axis. Then the maximum
difference of diameters
s?a” bedtbe value of o;t f
of roundness required. s L 0 300 and over
Also the maximum dif- 70 | 200 | 15] 0.02
ference of 3 diaumetelrs and under 500
in one plane shall be the
value of oytdof cylind-
cit A
ricity require 500 a6 over 90 300 20 003
and under 750 :
750 and over Pid
780 and over [ 150 | 300 | 20 | 0.03) ».0 25
i ¢ IDimension of work (approx.)|Tolerance(4)
. jagram o
Inif:;]txon Measuring method measgri’ng M"’la:l‘\'x‘:d
metho i
I wa%ge'dover d Flatness
For diameter
300 and over 250 0.02
and under 500
Fix work on the chuck
or face plate, and by me-
ans of transverse feed,
make finish turning. on T
the finished surface find For diameter
the largest deviation of ﬁ‘
surface with base plane
(i. e, a straight edge) _L 500 and over 300 0.02
in 2 directions at right and under 750
angle to each other, and ”
taking the largest value
of the two and convert- g2
ing it in terms of the
value at the centre of
the work (3), and let it
be the value required. d
d ;E For diameter
750 and over ~0o
and under 1 400 0.02




 STATIC ACCURACY TEST (GEOMETRICAL TEST)

Unit : mm

V

e

No mspection item

Measuring method

Diagram of
measuring
method

Tolerance

Swing of engine lathe

Measured

500 and
over and

Under
500 under 1000

Value

a.

Longitud-
inal dire-
ction (5)
(in verti-
cal plane)

b.

Transver-}
se direct-
ion(8) (in
vertical
plane)

Place a precision level on
the slideway of the bed or
on the straightedge plac-
ed crosswise over the wa-
ys at not less than three
positions, the centre and
each end. The maximum
difference in readings of
the level shall be the me-
asurement value required.
when it is not possible to
follow the above method,
fix the precision level on
the carriage and take the
reading of the level as the
carriage is put at least to
3 positions of centre and
two extreme positions of
the travel. The maximum
difference in readings of
the level shall be the me-
asurement value required.

(a)

Bed

must not be sagging at

central part (6)

(b)

0.04/m | 0.05/m

a0

0.04/m | 0.05/m

0.0 2

Straigh-|
tness O
bhed slid-
eways

C.

Longitud-|
inal dire-
ction (in
horizontal
plane)

For the swing over bed in
excess of 500, stretch a st-
eel wire over the slideway
of the bed, and attach a
micrometer microscope to
the carriage so that obse-
rvation from the top is
possible, Slide the carriage
and obtain readings of
microscope along the full
length of the way. The
maximum difference in

reading shall be the mea-
surement value required

(7)(8).

For the swing over bed

under 590, slide a test indi- |-

cator fixed to the carriage
along the test bar held
between two centres. The
maximum difference in
readings of the indicator
obtained shall be the me-
asurement value required

(€))

when centre distance
does not exceed 1000

0.01 0.01

Centre distance exceed-
ing 1000 and under 2000

0.02 0.02

Centre distance exceed-
ing 2000

0.04 0.04

0.02 |

Paralielism of bed
2 leideways

Apply a test indicator fix-
ed to the carriage against
the way of tailstock.
Slide the carriage keeping
in contact with slideway,
and obtain reading of the
indicator for the full len-
gth of the travelling of
carriage. The maximum
difference in reading shall
be the measurement value
required.

0.02 0.02

(3)
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Unit : mm

Measuring method

Diagram of
measuring
method

Tolerance fl

Swing of engine lathe

Under 0 289
500

over and
under 1000

Value

Measured

s,x;_z,ig [OSe TEasEl

Apply 2 test indicator
sgainst the spindle nose.
Rotate the spindle and
obtaia reading of the
izdicator. The maximum
ciffereace in reading shall
be the measuremant value
requirad.

0.01 0.02

Reay

5.0

0.V38

Eindle taper bole
—_—

Fit 2 test bar to the main
spindle and 2pply 2 test
indicator agaiast the fixed
end and the iree end. Ro-
t1ate the spindle and obta-
in reading of tke indicator.
The maximum difference
1o reading shall be the
mEzsurement value requ-
ired

:

At fixed end of test bar

0.01 0.02

4.0/

At point of 300

0.02 0.03

a.o/

m

Slide a test indicator fixed
to the carriage along the
iest bar fitted to the main
spindle. The maximum
difference in reading of
indicator obtained shall
be the measurement value
reguired (10)

Per 300 of test bar

Test bar shall not be
drooping at free end

0.01 I 0.02

0.0 §

Test bar shall not lean

to further side

0.01 0.02

0. 9

Slide 2 test indicator fixed
to the ool rest along the
test bar fitted to the main
spindle, The maximum di-
ffereace in reading of the
indicator obtained shall be
the mezsurement value
required (10)(11)

0.01 0.02

+o.9]

|7 B

of flasge
of spindle

Apply 2 test indicator clo-
se 1o the periphery on the
flasge end face of main
spindie. Rotate the spindle
20d find the ma2ximum di-
ference in reading of the
indicator. Shift the point
of indicator to the opposi-
te fzce of flange and rep-
ezt the process. The larger
of the two maximum diffe-
rences shall be the measu-
rement value required.

0.015 0.02

Reay

&. o]

2.05

(4)
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Unit : mm

el

= Tolerance
s Diagr 7 =
ction item Measuring method megastanr:}n%f Swing of engine lathe lyroaqyred
o [nspe method o 500 and Value
nder over and
500 under 1000
apply a test indicator at
right angle against the cone
of the centre fitted to the
main spindle. The maxi-
mfumhdiffeéence in xt-’eading
of the indicator obtained
Centre TUnoUt | Liile rotating the spindle 0.015 002 |20/5
8 shall be the measurement
value required. The proc-
ess prescribed shall be
carried out on the centre
of tailstock spindle as well.
 p—
Per 150

No drooping of tailstock

a. spindle at free end
. A‘fply a test indicator fix-
parallel-{in vertic-| ed to the carriage against
ism of [al plane {he tsolpdof lt‘ail:stock spinda
itu- e. Slide the carriage an
!ﬁ?\gl m obtain reading of the ind- 0.02 0.03 o-0 3
otion of icator when the spindle is
9 [carriag :lhgted in %nd out. '{he
centr ifference etween the > 2
{?ne [ two readings shall be the Tailstock spindle shall
ailstock] ¢ measurement value requi- not lean to further side.
spindle . red (12).
In horizo-
ntal plan
0.01 0.015 o.01§
Per 300 of test bar Test bar shall not droop)
a. at free end.
parallel-{In vertic-| Apply a test indicator fi- | o
*lism of |[al plane xedhto thetc):arrfi_agedagaig-
itu - st the test bar fitted to the b
%%:gl m tailstock spindle hole. Slide 840 0.02 0.03 2.0 3%
otion of] the carriage and obtain
10fcarriage reading of the indicator.
to centre; The maximum difference
line of in reading shall be the — Test bar shall not lean
tailstocld measurement value requi- | —— ~ to further side.
spindle * red.
hole In horizo-
ntal plane
0.02 003 |s.0/5 ‘
Tailstock side shall not o 5 "
be lower than headstoc =2
Apply a test indicator fix- side. .:‘ =
err to the carriage against .
the each end of test bar T
Ditt i Jheld between the centres N
i ;’egce‘“““" of main spindle and tail NS
8] 97 by “‘*é“%ﬂ.]he‘ stock spindle. The differ- = ¥
;toc and tailst-] ence between the two re- b
adings from each end of 0.02 0.03 [0 S i
test bar, shall be the me- . o N 3
asurement value required D Ay
(12)(13) 5"- ~
VLY —
x S

(5

)




Unit : mm

(6)

/ Tolerance
A Diagram of - =
. Measuring method measuring Swing of engine lathe |pr. o eq
pection item method 500 and Value
No- e Ug&" over and
under 1000
//"' Per 300 Cross slide shall not
Fit a face plate or a driving move away from head
plate to the main spindle.
Apply a test indicator fi- stock when traversed
xed to the cross slide ag- PYRSINY
ainst-a point on the plate .
given distance away from
the centre. Obtain reading
of the indicator on the
uar £ ".“;; horizontal line through the
5.%[, ross sli of| centre of spindle. Next,
Uth centre line of| °%ate the plate 180 degrees,
12wk spindle traverse the cross slide
ma! and obtain another rqadmg 5,
when the indicator is br- 0.02 0.03 ~0.00
ought to the same point
where previous reading has
been taken. The difference
between the two readings
shall be the measurement
value required.
o
a Put test_‘iindigatgr lag?linst - s
ntel] ¥1n ver-| the outside of the lead sc- ; ; .
rs:ao ticla?plane rew ends on the slideway o)
centre {the measuring base) of the
line 0 bed, and measure the dev-
lead sCr-| iation in upwa(d and do-
13 lew end wnward directions or 1n
bearing front and rear directions
to carr-| p with test indlcggor Tgnen ]
hage sli-| difference in readings sha.
:;e%vays o:inzontal be the measurement value 0.10 0.12 o.|
F,]ane required.
i Engage the half nut at mid-
Deviati- position on the lead screw.
‘fons in | g Next, put the test indicator
alignm-| " In ver-| on the slideway of the bed — 0.15 0.20 2. )
enttof tical plane| as the }xlneasurin badse and [y
centre apply the point of indicator ] .
fline of to the central part and //{/ {/’
lead each end of the lead screw. b % %
14 screw Measure the distance in % 2
:inndgb:vai- upward and dfownwarg dire- 2 2
. ctions or in front and rear g4 a
th cent-} ™ directions from slideway C— 0.15 2. 1
re line | . ontal] The largest in difference 0.15 ; '
of half fo1ane of the reading shall be
nut taken as the measurement
value required.
Apply a test indicator ag-
2inst a steel ball inserted
into the centre hole of lead
screw end. Rotate the scr- 7
ew with the half nut on, A
g5 {hxial slip of lead | 384 traverse, Mo it and '
crew
ieft. The largest difference 0.01 0.02 b. 02
in readiug of the indicator
odtained while rotating the
lead screw shall be the
measurement value requi-
red.
:.‘ — !



Unit : mm
/--—___ :
] Tolerance
Diagram i i
Inspection item Measuring method megsﬁﬁn‘;‘ Swing of engine lathe M“;als::ed
No method 500 and 4
Under over and
500 under 1000
| oS
Rotate the lead screw wi- Per 300
th the half nut on. The
difference between the th-
eoretical distance and the
actual distance of the car-
riage movement shall be
measured by means of a
i measyruig g;ge bar of J
itch error of lead| certain length and a test
16 :é,ew indicator at not less than 0.03 0.04 9.0
three positions, the centre
and each end. However,
when the lead screw has
been tested prior to the
assembly by means more
stringent than the test
specified, the test prescri-
bed may be left out.
=
Notes (1) Choose where there is no sagging for measuring point.
(2) Take g as small as possible.
(3) Conversion value shall conform to the following:
Conversion value = B-Ldo x (maximum difference in distance)

(4) Finished surface shall not be crowned at central part.

(5) The longitudinal direction of bed refers to the lengthwise direction, and the direction right angle
thereto is referred to as the transverse direction of the machine.

(6) The precision level shall remain truly horizontal at mid position of the bed. Either end of the bed
shall not show tendency to sag towards the centre.

(7) The steel wire need not necessarily be aligned on the centre line of the main spindle.

(8) The steel wire shall be so adjusted that the readings of the micrometer microscope at each end
coincide with each other.

(9) The test bar shall be so adjusted that at the both and of measuring position, the reading of test
indicator to coincide.

(10) In this measurement, the test bar shall be rotated once as it is fitted to the main slpindle, and the
position at which its runout throughout the total length becomes the minimum shall be considered
as the basis of measurement.

(11) Adjust the test bar so that the reading of test indicator at the gripped end and the tip shall be
approximately the same.

(12) In measuring, the tailstock and tail spindle shall be tightly clamped.

(13) The test bar shall be supported between the centres with the minimum runout in the direction on

which the measurement shall be made.

(7)




