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GRAY/LAHR DEEP HOLE DRILLING MACHINE

ALIGNMENT AND ACCURACY CHECKS.

Customer: Heavy Electricals,‘Ltd.
Bhopal, India

Machine Serial Number: 9791

Machine Model Number : 0682SDR2

The G. A. Gray Company
Cincinnati, Ohio 45207
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Deep Hole Drilling Machine Alignment
and Accuracy Checks

Preliminary

d i Machine environment must remain constant within practical
limits during checks.

2. Once a particular check has been started, it must not be
interrupted.
3. All indicators must be .0001"graduation and inspected for

proper working order.

4, Before a check can be flnallzed the indicator must repeat
at reference zero.
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w .. Jeep Hole Drilling Machine Alignment Date
et and Accuracy Checks
: : ' By
| Spindles ‘
T o . App'd.
A. Spindle bore runout
j i The purpose of this check is to determine the .
: axial runout of the spindle bore. =
12y Test conditions:
a. The spindle motors should be running for two _
- (2) hours at 3000 r.p.m. to seat the bearings
before any spindle checks are performed.
b. .0001" indicator with a magnetic base.
i 3. Procedure:
&
2 a. . Place the indicator base on the z axis
\ *  hardened way and zero on the spindle bore
A ‘ 3/4" in from the end. -
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b. Rotate the spindle and record the reading.
C. Move the indicator in 2-7/8" from the end
o zero and repeat Step b.
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Check each spindle.

Results:

Readings

-7/8"

TIR @ 2

0003"

0001"

TIR @ 3/4"

.0005"

.0003"

#2 Bottom

#3

. Deviation not to exceed

"TIR.

.0005
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/ Deep Hole Drilling Machine Alignment Date
and Accuracy Checks
By
I Spindles - Continued
App'd.

B. ‘Runout

1 The purpose of this check is to determine axial
runout of each spindle. :

23._ Test conditions:

a. Indicators to be .0001" graduation and have
a large button contact area.

b. Test bar #L-154A-36 (Lahr number).

Rt 3. Procedure:
a. Clamp the bar in spindle.

)\‘ : b. ' Place the magnetic indicator base on the z axis
hardened way and zero the indicator on the test

bar 10" from spindle nose.

it gty SIS SR e e e e o et e e e e o

PR

—10"—

— HARDENED WAYS

/ L 76T BAR # L~/541-36

L

e

C. Rotato tho spindle and record the TIR.

d.‘ The TIR must not exceed .002",
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;. ‘e, Check each

;Bun Cont'd

F. . Results.

Top - #1 Spindle | .

”Bottom - #2 Splndleiﬁ

il
i

: ‘ #3 Splndle
-;fSpindle Parallelism

‘ways.

Test condltlons-

b

a 1arge button

_ Procedure-

¥

)”:"i

eli e mIR - oolaY

-b.  Test bar #L 154A—36 (Lahr number).

‘*iRepeat with the indlcator zeroed
in the vert1ca1 plane. :

YHTIR: S I00LTY

TIRCL

check is to determine the

in two planes with the z axis c:

Pl
1

contact area.

JvThe bar is clamped in the spindle as before.

j“:Place the magnetic indicator base on the way
| and 'zero tlhe indicator on the test bar, in the
] horizontar plane, 1" from the spindle nose .

'c{fg Retract the spindle carrlage 12" and record'””
.., the indicator readlng. e

on4the;bar; |
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Spindles - Continued

m - Cont'd,

i8

1
i

iy

‘Parallel

|
|

ATOR —=

'Spindle

1

iy

i
s
HIE

’

i

|

INpIC

.0005"in”eifheruplane.‘>

The TIR must not exceed

0

Check ea@h‘spindlp.

TIR

Horizontal |

Results

Vertical .
Plane

.000"

.000"

Plane

.000"

. -.0005"

#1

oy
IR S5 e
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Deep Hole Drilling Machine Alignment Date

and Accuracy Checks

II

Bushing Carriage

A. Bushing bore runout

15

By

App'd.

The purpose of this check is to determine the bushing
bore alignment with the centerline of the spindle.

Test conditions:

a. Indicators to be .0001" graduation and have a
large button contact area. (Same as in previous
tests).

b. Test bar #X-12854.

Procedure: 3

a. Position bar X-12854 in bushing bore.

b. Place indicator on test bar #L-154A-36 and
zero the indicator on the test bar #X-12854.

C. Rotate spindle and record the TIR.

- SLINGER BOX LR

y

L e R e i
' INRICATOR =~~~
BRDENED INVAY

[ TEST BARH L/59A-36
s g o

Y _4¢L;ﬂ~x¥§trf Y //r’ . | i
' = N ey 1l

LR

d. Check each spindle.
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Deep Hole Drilling Machine Allgnment [ " Date

and Accuracy Checks

et I

R

By

Bushlng Carriage - Continued .. :
. !l : . ! i App'd-

]'Bushlng parallellsm

'*;E The purpose of this check is to determine the '
! parallelism of the bushing bore to the hardened.
ways. ey : Sl i S ST
: Test conditioné:
o)
- a., Indicators to be .,000L" graduation and have
4.+ a large button contact area., 2

. 1}
. i

f[b.' Test bar #X-12854.

Procedure-

. ; a. ' Position bar #X-12854 in bushlng bore.
i 1’ :
!
I
i

’

a
b. chIace magnetic indicator base on hardened

. - ways and zero the indicator on the test bar
\-ﬂ j , in the horizontal plane.

. Stroke bushing carriage 6" and record the
reading.

1

Zero the indicatoxr in the: vert1ca1 plane and
repeat part Ha,
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Deep Hole Dr1111ng Machlne Allgnment o ‘Date
' and Accuracy Checks | ; o7 1 i T R e
e : g ! ; ‘ SR By 5
it Looidappd.

‘The purpose of this check is to determine the
- deviation of the head in the vertlcal plane (x-y plane

“Test conditions: e st L ."

The machine must be reasonably isolated from - ,
v drafts, sunlight and other ambient effects i
. that will influence the accuracy of the : ‘
ﬁ'allgnment checks.

.‘Thls test will ordlnarlly be made only in final
~installation; factory test may be inconclusive
| because of temporary mounting and varlable e A
+ floor characteristics. L, B R
An optical level, or equivalent, is used with i
a scale or a target. i; -jg | jf*_,;. s

!

All measurements are
mov1ng at a constant

to be made w1th the yachine!

Wiy

»Procedure~

if
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.Runway = Continued

|
Horizontal alignment (x-z plane)

‘The purpose of this check is to det
' tion of the head in the horizontal plane (x-z plane).

| Test conditions:

\

The machine must be reason
drafts, sunlight and other
will influence the accurac
“checks. '

This test will ordinarily
installation; factory test
because of temporary mount
.- characteristics. :

scale or a target.

All measurements are to be made with

moving at a constant rate.

. Procedure:

. With fhe'instrument level

- scale or. tar

A N o e s

get horizontally o

Date

'By

" App'd.

ermine the devia-

b
’

ably isolated from .
ambient effects that,

y of the alignment it

be made only in final
may be inconclusive
ing and variable floor

An optical level or -equivalent is used with a |

4 |
ne{:
s IR
i

the machi ;

as before, mount the
n the. head.

R T ]‘ il | b - ?Lf jE Erian i R -h»;“'“}:

7 '..(\_.jz.%-- r! Tl 14 L‘?

B '.v Z /G. 7 ] 't" iy
PLAN VIEW
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b.

. The purpose of this check is to determine the . LA o
 deviation of the head in the transverse plane‘ v

- (y-z plane). ; ’e

Test conditions:

moving at a constant rate.

Level the 50" granlte square.i

Deep Hole Drilling Machine Alignment e s Rl T S
and Accuracy Checks ; s

| : . 3. : : y:;f‘ By

e App'd.

The machine must be reasonably 1solated from ;;

drafts, sunlight and other ambient effects.that
will influence the accuracy of the alignment
checks.

’.This test will ordinarily be made only in final

installation; factory tests may be inconclusive
because of temporary mounting and variable floor

vcharacterlstlcs. A

‘

- A precision square is used in conjunction with w

a .0001" indicator with a magnetic base. i
; {
All measurements are to be made w1th the machlne

'

Mount the 1nd1cator and_base to the head.,.;_i;;

H it i y i

1 ! i l
i
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Deep Hole Drilling Machine Alignment ° : | Date
and Accuracy Checks T

| L o By

R App'd.

_ The purpose of this check is to determlne the :
'\ deviation of the head 1n the . longltudlnal plane i
’V (x - y plane). ; Baliians o

' Test conditions:

. The machine must be reasonably isolated from !
~drafts, sunlight and other ambient effects that |

- " " will influence the accuracy of the allgnment

"+ checks., ‘ \

. This test will ordinarily be made only in final
. installation; factory tests may be inconclusive
v because of temporary mounting and variable floor

" characteristics. , L

ey precision square is used in conjunction with
a .0001" indicator with a magnetic base.

All measurements are to be made w1th the machlne
moving at a constant rate. :

”f-Procedure- PreE e ol A S

Level the 50" gr nlte square.

Mount the 1nd1caﬁrr and base to the head.

= 50 /': - _ ;;i
GRANITE. | |

i SQUARE | -
st @
" Yy \
$574 o3
o ; . :
HHE | i
i o
1 " {7.‘3 3
130 " wad A
"‘ ok iRy
:: ‘ 11 Loy [Rolthll Lo wonmsi -m...-aa-..u- PN B o
Ea ;
i |
3 |
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! i ;
! 1
0
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Deep Holé'Drilling Machine Alignment

By

and Accuracy Checks

i Coiumn - Continued

App'd.

icator on the face

of the square

Zero the ind

and move the head 48

- reading

inches and record the

i

Reading -.0002"

.0005"

total deviation not to exceed

Deviation not to exceed

in any foot;
+ .,00025"

.0005"

RN

P e s




"'.1.9_' . 54 s bt e

‘Deep Hole Drilling Machine Alignment b o e e Baie

and Accuracy Checks . ¥

By

W:Spindle Centerlines to Column Ways

App'd.

‘ﬂ The purpose of  this check is‘to. R
.. determine parallelism of the spindle centerlines Wi
. 'with the column way surface. ' e by o

i
ik

i
)
| %
i

..._
o e T

n,(Tast conditions:

i ‘i

Qut 1. . Level the granite square as pefore. (This check
wifihe ) -may be performed in conjunction with part IV-B).

! Zero the .0001" indicator on the spindle nose of

'+ ' the stationary spindle and slide the indicator to

! the spindle nose of the adjustable spindle (s).
Record the readings: _ § :

1| Reading-#1 Spindle .000"

'\ | Reading #2 Spindle _ i .0005" '

r?iﬁﬁ¢ﬁéhf' e oy e :
palinle A et e :
i ; : &4 SR '-,K ‘
AL LG O T s
gl X : : ! |
b 3 AGhit R e e !
Jff,F', ik ;.:3 ‘ 4
Rl o L Vel = sl oo g
e ﬁ IS s S A GRANITE.
RS Rt “)ﬁ%;SQUﬁEEWM
il 7 S
i S 5
i
‘f“\ ;
s ..'.v;....‘.._.....'...;...‘..,... ......
i ;
-
. .8, .. Deviation not to exceed ,001" between any two
- (2) spindles. ., R T T e
Mg s o L SRR et S
i | M. : '
i i el AT ;
P ! e
i o iy
!

1
!
i
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Deep Hole Drilling Machine Alignment

D

’.

and Accuracy Checks -

( Tést conditions:

12" tram bar.

'The purpose of this check is to

. determine the squareness of the z
" with the x and y axes (horlzontal
respectlvely) :

; ol !
Yo Uit o 3
[ = T bl
b SR ESTR i
i) i e i
N b
|

50!" granite square.’

.0001" indicator.
01" cator.

AL ‘
V”*Prbcedure-

. Date

By

Place the tram bar in the statlonary splndle.

Attach the indicator to the tram bar.

|: Traverse the column along the x axis until the
.indicator reads zero at both ends of the square.

”Y,Tram the head with‘the x axis and record the reading:

App'd.
]
axis (spindle ax1s)
and vertlcal aXes,
] 1 sy : f
| - ] =
o LA =
A : 7}
i i L
i e e

"4 =,00025" L w
?y;hrpw:~~:¢y g e -
S e e e N
4 E ] n 1
i
; L ¢
FIG. 11 o
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Accuracy Checks

7ﬂ‘Positioning Accuracy Checks
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terferometer and target.

in

. Laser

i

- The laser interferometer will be used at the Gray

i factory only.

a

If field checks are required,
11 be used.

calibrated peg bar or equivalent wi

he spacing

Increments of positioning must be at t

of the pegs.

\

.
. ®

achine accord-

record the -

’

pdsition the m

120| )

! Using the test tape

ndom numbers,

L Hes
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i

- ing to the follow

i
E
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laser readings
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Deep Hole Dr1111ng Machine Allgnment B ? ;3:’ Date

..+ and Accuracy Checks v T % ; o

;. ij»Posi;ioning Accuracy Checks = |1 :
S { e App'd-

"RuQWay_(Column Positioning)ﬁ? Continued |

E SRR
. Procedure - Cont'd. = ' . f

. Machine Position :‘; ' Laser Differencei?f-
| 0.000 in., 0000.00 mm 0.000 0.000

2.291 in. 0058.20 mm <_58.203 mm _.003 mm

41! 11.573 in. 0293.96 mm 23.983 mm _.023 mm

19.039 in. 0483.60 mm 483,610 mm _.010 mm

120,635 in, | 0524.13 mm

524 .157 mm _,027 mm ...
' 27.568 in. 0700.22 mm | ' '

R
I Ratt

' 28.384 in. ' 0720.96 mm .

! 29,283 in. 0743.80 mm 743.828 mm'_;____

|, 36.030 in. 0915.17 mm 915.189 mm _.

B |
“ﬂ 41.260 in. 710%3.91} 1048 029 mm 5

"6 ft.trav. i | bl L
460521 in. 1181.64 mm 1181 0666 mm .026 mm i

8 ft.trev. | ' ' o s
88.692 in. | 2262.79 mm 2252.840 mm _.050 mm -

'l 10 £t.trav. | Aon T : ﬁ‘
© 114.581 in. ; 2010.36 mm .. _____ | e N
WU 19 ft.trav. i i
I 1dme06 Ao, 9812, 54mm L ol o Ll I
L : ' i i
| 154,979 in. 3936.48 mm i 5
1163.078 in. 4142.20 mm ____ } oy
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