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. I.mlg :;ln:-.;t:\:;'l;-m:~.~.*_|l:1 clean soft chamols leather Slip gauges they should he held
- RUVIIEL At nght angles and wiring - o jory, his reduces
!hc AITEITIL f"r.’“ll 'rncc r"hh'i“!: :'-;EEEH!:::‘}I g tl'll"[“ '“.-”h n ralary mo Lo, r|'|| (i [V
A A
e mm::nF .‘smulml: of grease or moisture mist be present between the gurfaces |
fhe s ;?nE: ,*:-‘Iumf'n_ttm}' Unless a very firm wring is obtained there is always '
TSIy that the wringing film maybe a micrometer thick
" *  Another way ton
1. Remow : assemble a gauge block
2 C]fa?:t@;h'ilgau?‘-: blocks required from the prolcclive case ,
acceplable to h“: :ﬂ that they have been conted in using a special cleaner It 15
topether, andle the blocks; in fact the oil from your hands will help them stick
3. On :
mguhzrma;d‘mjﬂ' hold the blocks so that the faces just overlap, push the blocks
bﬂw:m‘ s ;I;dc them until the faces overlap together. This will create a vacuum 1
g 2ot ocks that makes them stick together (this process is known as
4. Mak ' | : !
the !"ac:; required measurements with the gauge blocks, being careful not to damage
5. :
bﬂ:ﬂk: the blocks apart, and apply the protective coating oil, and return them to their
In order to protect the blocks take the following points into consideration:
-Protect from dust, dirt and moister. Il
-Avoid magnetization.
-Handle lﬂppcd faces as little possible to prevent etching from finger acid; wipe all
- finger marks with chamois leather. !,
-Always wipe faces :'rmn:d.ia!cljfr before use even when it continuous. '
-Alwayz replace clean gauges in their box and close it afler use, If gauges are not in
frequent use they should be coated 1o prevent corrosion.
-Do not handle gauges above open box, they mal cause damage to other gauges if I
dropped. ;
It was mentioned carlier that we have to build the desired length of the blocks:
the following example explains the procedure: Ii
-Build a 30,967 mm using the minimum number of blocks.
30,967 |
20,96 F - 1.007
- - 29.960 2
| . 0a™ -1.090 Lol /ﬁ..-frﬂ,luc-
e 28.870
Ei' 3
Q_‘Lf .-Lr g _113 ﬁt..-'ﬂl‘r":__;
= sl 27200 30 a6 )
..—-—'—-_'_-_-_ ﬂ-lnn-u- — --J
20.000
_ o Y2313
: L
So we 5 blocks are used 1o build the desired length, -
P e .E E 1@?
APPARATUS: '
. v
s Set of block gavpes . - |+ a0? .
e Cirnite surfice plivic 37 ?)
T - f"‘ IIL
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Dﬁf-‘i_lng straight through the beam splitter, is brought to a focus on the ey :
graticule and both the graticule and the image are viewed simultaneously m

eyeplece. The eyeplece graticule lines can be moved across the field of view by means
of the micrometer, until they coincide with the reflected target | thu '1',*:,,:.1." its.
displacement to be measured, The micrometer s ted In mﬁf,..s units
cormesponding to the angular displacement of the reflector.

Measurement of straightness:
See the annexure for definition
of straightness error. The
principle employed for
measurement 5 illustrated in
Figure 4. The reflector IS
mounted on a carriage which Is
moved step by step frnm s
I.J,_.'.
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o a e oS
|__300-350 5 :-! e . 5 H"* 2
350-400 1B : - - - i -
: ] g 1 - .
Lm = 19 2 05 E : T
= 4-5:}'&:;-'5‘]{:' : ] : 12 =3 10 T 0 i f“;_{'
. e cumulat:.-.re rise or fall column, gives the amount by which the end of each 2.5 P, <1
segment is displaced from zero datum line AB. When these values are plotted, the -
graph obtained is shown in Figure 5, =
0 =~ Casrlage Pasition {mm}
& |
2 500 600
E - { | Adjustment I
E _ A 1 :
§' E - oy .reqmr{d |
=3 Straightnes I
-é % 'E E-l“_n.r —
B | -% . .
O Ef.‘”} [— - — = = — — . __u.l"."i"—"'
T Fig. 5 TRV P Y Ji.'] W = m'l\:-'_-.
= o Sl | —
4. In order to determine the errors with respect to the end-point line, we need to , 3
rotate the right end so that the error there becomes zero. Thus, the adjustment
required at the last point is negative of the cumulative rise or fall at that point. This 1~
total adjustment has to be reduced proportionate to the distance from the first point
to get the required adjustments at the intermediate pﬁints. adjustment at the o
first point will be zero. Y--10 N=\0— 5JCp _;j _~=10
3. Add the adjustment required at each point to the cumulative rise or fall. The ™ \ 0y ~

straightness error along the line is the maximum error — minimum error= (3.5
-0.5)=4.0 in this case. See Fig. 5.

E:ar'ri&;;a Position (mm)
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P l‘t is required to know the major diometer of the thread in oraer 1o determine the wires with the best size that Jﬁ
e ‘will be used with the bench micrometer to measure the effective diometer of the external thread.
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tor relative to its rear end.

1. Construct a profile graph ofyj,q surface relati
( 5 points)

2. Using the end poinis
straight line. ( 3 paings )

ve 1o the initial points (0-50 mm).

thed 10 ealculate the max deviation of the profile from the

I Cumulative | Adjostment
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first over 100 mm rise or fall required s
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E = \ or rence

el |
—

micrometer




Question 5: 3 ~

8 Points

A. Describe the working principle of thegy =
-l-h.-_ Clipemeter ' g ‘Elf: j‘“l £ :I. ot Fhe qliaf’ I',Ifri-uhlr“*
leve) i thig ;‘i:“'"hh&# level 18 meweter

ot aredr
o SV '
) 1A ey avi Face of Wbl

/2‘:;{ v \etabe bedy Carrre ; ;
rﬂ Wi 4_'."”__ L’ ¢ & E ﬂ-h_r,::_li.h 1*"'&?!..'- n.‘f - .:"' pii

B. A sine bar was used to measure ilhﬂm;h: [A) of a certain specimen as shown in the
7 Fﬂll'ﬂ\'ﬂﬂﬁ figure , the center-10-CeBigr distance between the cylinders on the sine bar (L)
IC ) y Calculate the angle A.

L—_. foa- ==
Wo=ug 658
i - Bing bar
R . sin 0= P
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A. Wrile three reasons why the thermocouple has been popular choice over the years. §
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5 Poinits

Udng the root mean squarcd ( RMS) method of surfice mlihncﬁ;-:'ialcm:: the value of the

surface roughness for the following ordinates obtained from testing a work piece of & length
L equal 10 0.5 mm, where h are the ordinates of surfaces fioum mean line, and the vertical
magnification factor is equal to 200000 times,

ordinates h(mm) AR PR

I 0.45 ———
2 -0.55 - Py bt
3 (.65
4 0.20 — o E:i' t-l-":'- ) T
5 035 - = O
6 0.12 F__'___.__——-—-"_T'“__ - '||
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Thermistors exhibit a fast response rate,

© a.the root of the thread
) b.the crest of the thread
L) . the flank of the thread
) d. the angle of the thread

Clear my choice

This, along with their high nominal resistance, helps
temperature applications.

sglect one.
“True

O False
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A berich micrometer was used to measure the major diameter of an external thread, given that the diameter of
the standard cylinder is 20,0000 mm. the micrometer reading over the standard cylinder was 20,9344, the
micrometer reading over the thread was 21.1342 mm, then the major diameter of the thread is equal to -—-———

-

Sefect one!
B a. 19.8002 mm

~ @ b 201998 mm
SR £ 22,0686 mm

. i'ﬂ' il Nope of the above & comect

of the gmaove betweesn the two flanking surfaces of the thread whather intSiis orsx
-'-I -

- -

I




F"rhe accuracy of the vernier bevel p ¢ tre ,

Select one:
O a.1min

O b.2.5min
® ¢ 5min
O d. 1 degree
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R e
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b

n Eﬁt division of the sleeve of the micrometer is equal te 0.5 mm and the number of divisic
SCO Ie is equal to 50 divisions, and the number of divisions on the veriner scale i is 10 divisior _;_F

IR

AL et

i

ofthe device is equal to ===

B




[EI—————— Ol et ey

can be used Lo measure the pitch size of an external threa cl,

® . the micrometer
b. the vernier caliper ===
¢ the three wires »

d. the pilch gauge

Clear my cholce
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pe

- O d. the pitch gauge

ree wires

Cledr my choice

Inthe strain gauge experiment , we found that the experime
are equal.

Select one:
L True

® Folse

Next page

Livity

Jump toc —




N Order to calculate the error of straightness u sing Autocollimator

i [ i B | i 7™ : % - |. o .
Can use the least square method
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ofth > hiné bar ( L= mn mm}), and the height of the gauge blocks (hﬂﬁﬂf“' i3

1||"4"| 'y, .

i .

() ¢.60degree

.~ U d.none of the above is correct
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e h the "mnmuue experiment aload. ﬂf 2N were apphad ata distance o£250 mun el
: m the dimensions of the steel cantilever beam (b = 19, 75mm ), and (h -; 'j =' L
* b is the width of the cantilever beam and h is the thickness e
© (the cross section area = b. h) e
' The sensitivity of the strain gauge - k = 2.05 e
" The modulus of elasticity for steel - £ = 210000 N fmm? .ff ==
- The reading of the measuring instrument U,/U; = —0.069 mV /V B -

Calculate the strain

-

) Q. 7068.293 N/mm? Q

b. 7.068293 N/mm* L G S
c. 0.033659 e

d. 3.3659 *10°° e
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OBJECTIVES:—~ ;e

-To fammiliarize students with types and applications of block gauges.
- To be able to calibrate lincar measurements tools.

- Learn the correet ways of using them in measurements.

- Learn how to rmaintain them in the correct shape

In industrial applications maximum accuracy must be met in order to produce
rehable products.
What is the most accurate way 1o measure Smm distance?

* Using a steel rule, caliber, or micrometer?
mmmmumurmmg tools is not a good
spproach, there for some other ways is introduced to give more accuracy such as
block gauges.

Mmﬂmm:Mdhﬂmﬁyhmmﬂm
mﬂuwuflﬁﬂi{lﬁp}whufnuﬁmmlrﬂmﬁk
mmmhumhppedﬂnudpwﬂclwihhlﬁwtmEﬂfi

m

There are two types of length standards: )
l: Line standard or Engraved scale:

2. End standard: - :

hwﬁdﬂum&n[hﬁhhﬁ:ﬁn&duhﬁ;mﬂmm&mm
ufthcsmdud,thunuk:lh:ﬁ:muf:iﬂmsﬁp,mth:whuhpimmm
Smm for example but not 4.5 mm
Fﬁtqeumﬂmpndmiuu[_mdm.mmuﬂ'm :
indicate that these consist of sets of standard blocks or bars, and to have the desired
measurement we have to build a required length from the blocks. And they have the
following characteristics:
-End standard are highly accurate
-End standard have a built in datum because there measuring faces are flat and

parallel
_Ccalibrated 20 20°C_

-They are made in high-grade cast steel.

As motioned earlier, block gauges are standard bars made of hardened steel, which
s heat treated. Jts accuracy is 0.0005 mm. Iis calibrated conditions: 20%, 1 atm, and
60% relative humidity, they are specially machined and therefore they have the

1) Straightness _ . :
2) Elatness: the surfaces are nmkhy:m?mumtmmdm
therefore they are 1kt 1o @ very high degree,

Va

= —




1) rmmmuwmnmumnuunmmwmm

But there b four types of block gauges differ by the degree of there

quality and roughness, T ek
-
'ﬂ'ﬂ‘ﬂlf#ﬂu;im; th
1. 00 a
I.Cllimiumﬂlim;mvﬂulhhwhdufmgﬂ;r:qﬂdhw 5
engineering - for calibrating other blocks wil W

suilably accurate comparators, They are used where tolerance are 2 micrometer o j,,

¢ nol inténded for generally gauge inspection, ——————————
a.1 fn |
Uﬂﬂ‘d"‘"b 2
%lhumwmmlummwﬂmmﬂhﬁwmhh a
and most expensive of all is grade 00, :
I,
Shinicv ' USING THHE BLOCK GAUGES: ' |
e s Number of pieces in gauge blocks set can be: *

1. 48 picces in gaige block acl

finion Gy 148 viotst o gl iedk oo
i : t in this
The sizes found in 87 piecea gaupge wet Cirnde 11, which we uas il in

mtr are.

0.5, 1.0, 1.001-1.009 (by 0,001 steps),

1.10-1.19 (by 0,001 steps),

1.20-1.29 (by 0,001 steps),
1.30-1.39 (by 0001 steps),
1.40-1.49 (by 0.001 steps),
1.50, 2.0, 2.5, 3.0, 3.5, 4.0,
45,50,55,6.0,6.5 7.0,7.5,

8.0,8.5,9.0,9.5, 10.0, 20,0,

1]
-I'll-ﬂirn.l-'-h-l-r-i---llil."I
5 yep=r

e P Y N . d = d a

llill‘_lllli..-'

30.0, 40.0, 50.0, 60.0, 70,0, §0.0, 90,0 and 100.0mm,

As can be seen from the figure
of the blocks there is a special pl
Each block has two surfaces (hat have high

 noticing that they shine the most of the six fac
- 1ow surfaces which are parallel,

the block gauges are fitted in o wooden box, for ¢
ace with the length written on it.

lapping; you can distinguish them ¥
cs. The length is taken between the

i .
* Instructlons for wringiug together two stiy Luuges:

L Sorfaces mugt be cle

berzene, cinbon letrae

W Tree from by They should be wished i l"""'
Ihoricle

OF wiher DE-greusing ugents s wiped dry on i o H i |

k'

—
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Figure 1 mechanical co mparator

As scen in the figure the mechanical comparator i used to detect the correct
number of blocks needed to the desired length. and it provides a rang of tolerance

within

the measurement is acceptable,

DISCUSSION:

V)

_.-"-

State the difference between end Standard and line standard? And state - ~

the reason that make the end standard more accurgte?
Stat the difference between the different grades of the blocks.

What is_the accuracy of the block pauges? How did you reach the

r? ¥ Ll
T;ﬁ;r'ga we always choose the rninimum n numger of blocks combination?

| Why do we bather ourselves with how the blocks should be attached (o each

other? i ,f'l'bEE e
Suggest other applications fo 73
!nutgl-:g: compa ﬂtil‘ measuring method what do we compare with?

Scanned by CamScanner
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EXPERIMENT 2 :

BLOCK GAUGES

: Student Name :
| Student No.

‘GROUP( 4 )

fahaf AL Kef 02/39%01

M%Ehckhq 021263 |
Yabs Abmad 021630,
Wﬂm@a
&Iﬂyi&‘.

hﬁantzm Kefayas OSIK|

E—— L




.

A 30.967
20,96 7 - 1.007
- : 29.960
= ! i f_;.i-{__ -l.ﬂﬂﬂ : L,-.,I'E-*"" /fd".wi.r,gJUf.-
O XK O 28.870
29 18 -1.370 b et
B e S 27.500 Lo = A
il 750 B
20.000
'z .
| 6y ?1 irt
So we 5 blocks are used to build the desired length. HE =
APPARATUS: 8% 37T
=  Sel ofblock gauges " = ﬂﬂ',?_q"
o Gironile surfice phile 23 @
ax -/ B3¢c¥

cloth. Then be wiped with clean soft chamois leather. Slip gauges they should be held
across one another at right angles and wiring them with a rotary motion; this reduces
lh:mpftlrﬁmmb&gm.

2 Aninm;ﬂﬂmnfmnnrmiﬂmmmhcpmmtbﬂwmdwm
for them to wring satisfactory, Unless a very firm wring is obtained there is always
the possibility that the wringing film maybe a micromeler thick.

*  Another way to assemble a gauge block:
;- Remove the gange blocks required from the protective case
- Clean of the oil that they have boen coated in using a special cleaner. It is
Ia:@“lﬂ_ﬂtﬂ hﬂndl:thﬂblncl:s; in fact the oil from your hands will help them stick
3. Gn:ila&m.hutdthcblucksmﬂmmnﬁ:m'

: just overlap, push the blocks
together, and slide them until the faces overlap together. This will create a vacuum
between the hhchﬂmmkﬁmmsﬁckiﬂg:mn{thhpmcmismﬂ
:& ﬁ required measurements with the gauge blocks, being careful not to damage
:.E:'ﬂh: the blocks apart, and apply the protective coating oil, and return them to their
In order to protect the blocks take the following points int 1 ion:
it et B points mto consideration:

-Avoid magnetization.
-Handle lapped faces as little possible to prevent etching from finger acid wi
En,gn'nmrhp with chamois leather. iy o S
-El}'ﬁ wipe faces immediately before use even when it continuous,
-Always replace clean gauges in their box and close it after use. If auges i
frequent use they should be coated to prevent corrosion. E- iR
EEM gauges above open box, they mat cause damage to other gauges if
P
It was mentioned earlier that we have to build the desired length of the blocks;
e

the following example explains the procedure:
-Build a 30.967 mm using the minimum number of blocks.

'_""‘;i‘s:—(f- Scanned by CamScanner
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DETERMINATION OF STRAIGHTNESS ERROR USING AUTOCOLLIMATOR
Prepared: 30 Jan 2006 oL
Principle: An autocollimator s an g Nen
instrumant which ¢an measure small & . ¥l -
angles. They incorporate a collimating ..,,,.,-.”H“'
lens which Is designed to transmit a
parallel beam of light radiating from a
source at its principal focus. A plane *~_ 5 3
reflactor placed in the path of the beam g A
and normal to the geometric axis of the Fig. 1 o = -
. !

lens will reflect the light along the
transmitted path to be refocused at the
source (Fig.1). If the reflector is
inclined at a small angle 58 to . f - g
the normal, the beam IS ; e
reflected at an angle equal to : '
258 from its transmission path -
(Fig. 2). Any portion of the . 3
reflected beam passing through d | ——_

Fig. 2 \W

the lens will be refocused at the

focal plane at a distance d from

the principal focus. Consider that

reflected ray which so happens

to pass through the geometric centre of the lens. From the triangle made with this ray

and the focal length f, d=2f56. Thus the point at which the reflected beam |s focused is
reflector from the lens. However, as the angle

independent of the distance of the
increases, the amount of light that falls back onto the lens decreases and hence there 1S
a limit to the distance that the reflector can be placed.

cope permanently focused at infinity and fitted

with means for illuminating an internal target graticule, There is also a micrometer
eyepiece viewing system for measunng the displacement d of the image. A schematic
diagram of the Microptic Visual Autocallimator is shown in Figure 3, The uminated

o

An autocollimator is essentially a [eles

II'\-\.,_-‘-
. e
-E] s =---= - r
| S —
i -
F '1 ! —— ]
= 1.li.~ | _,.r-| 1H!. = h
4 =—HEIT L ' |
' JAT A R | ;= xy e B
- - |
&= kb
e b
-

pal focal plane of the objective and the emergent
by a beam splitter, The reflected beam,

target graticule s situated In the pring
beam Is directed along the axis of the telescop




Calculation:

1. See table next page. The “difference from first reading” column is obtained by
subtracting the reading at AB (=20 in this example) from the readings at other
positions. This is the variation in tiltnfthereﬂﬁtnrmmpamdwimﬂsatﬂuﬂeat
position AB,

. The “rise or fall” column is the angular deviation in previous column converted into
linear displacement. | second = -—1- 0. % radians =—— '—Jr—‘iﬂ.ﬂ[!]ym
3600 180 3600 180

=0.25um . Add a zero at the top of the column to represent the height of point A
(regarded as the datum).
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all or part of the beam back into the instrument where the beam is focused and

dﬂF cted by a photodetector, The autocollimator measures the deviation b el
cmitted beam and the reflected beam. Because the autocollimator uses li :?: i
Measure angles, it never comes into contact with the test surface. i

I""'I-il.{l[ autocollimators rely on the operator's eye to act as the photodetector, Mi
::'Id.:a? ;ispni nul:_:'ncnllimalms project a pin!m‘r: image, The operator views l-hr: i
hmcdt pinhole images ”'Il:ll}l.lgh an eyepiece, Because the human eye acis s e
:Emmu‘-t :Itimr‘ resolution will vary amony operators, Typically, people can resolve
E S W0 3 arc-seconds, Because 1he liman eve is ahle 1o discern l'll!uti]ﬂ.:l il
Smulanenusly, vizual potoeollmators are suitahle fir measuring multiple --u:lr‘i:;:ﬂ

r L | | el II
g e " X |
|
Tan® =h/ radius ' I
0= 13sec ol arc S [
h=tan | sec x Radius b J |
h= 4848 x 10" meter : St by F
h= 5 micrometer / meter approxi L ’-
_ approximatel '
h= 0.5 micrcometer / 10°? mm : T ;
| fe e |
i |,:| \i - K - " 1 i:
L‘E\_an{g) = E .-.II & r rF" i !
— ! g FandD |
Assume ¥ = 1sec 4
tan{&} =@ for small values f LI 1 ~~ E
o g
1 o =i I |
Isec=( ) =48%107" rad e il }
3 60x 60" 180 ISR 2
\ jI:‘i_HKlﬂ_ﬁm | fi |
o I E G T res nd; o : :
._ e sec indicates a vertical distance of approximately 0.5 micron “since L = !
15 .
' '+ |
g ] B 'v-'-. : h:‘j -lr = 1 ." [
k‘\_ﬁh‘ B53" find the corresponding vertical distance, for L = 0,1m il CHD I E*' !
-11"-*3:-“5{}}:6[)‘:-:4_31]&'?:5.15!]{]“111: L ]i
Principles of operation i
The autocollimator projects a beam of collimated [ Bht. An external reflector reflects ’
|
|
f
|

-_-_'-'-_.
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simultancously. This makes them ideal aligpment instrumenty in application, ke

aligning laser rod ends or checking parallelism among optics. | Visual uut'ﬂfﬂlﬁnﬁ:

can also be equipped with an eyepiece reticle for aid in lining/up test Optics to &- oy
|

master refercnce.

Yisual Autocollimator Sample Applications

L-Measirrment of non-parallelism in windows, laser rod ends,

Q_Sefarf:h ‘,u L ”h E. 0. ﬂ ﬁ :
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DETERMINATION OF STRAIGHTNESS ERROR USING AUTOCOLLIMATOR

Principle: An autocollimator is an
instrument which can measure small
angles/ They incorporate a collimating
lens which is designed to transmit a
parallel beam of light radlatlng_f_nm a
source at its pnnmpal focus. A plane
reflector placed In the path of the beam
and normal to the geometric axis of the
lens will reflect the light along tne
transmitted path to be refocused at the
source (Fig.1). If the reflector is

inclined at a small angle 68,to AaiR

the normal, the beam is
reflected at an angle equal to
250/ from _its transmission path

(Fig. 2). Any portion n of the :':T':

reflected beam passing through d
the lens will be refocused at the
focal plane at a distance d from
the principal focus. Consider that
reflected ray which so happens

Prepared: 30 Jan 2006
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Fig. 2 U 250
| |

to pass through the geometric centre of the lens. From the triangle made with this ray
and the focal length f, d=2f58. Thus the point at which the reflected beam is focused is
independent of the distance of the reflector from the lens. However, as the angle
increases, the amount of light that falls back onto the lens decreases and hence there is
a limit to the distance that the reflector can be placed.

An autocollimator is essentially a telescope permanently focused at infinity and fitted
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[0 find the major diameter of the external thread

D.: diameter of cylinder
R.: reading of micrometer over the cylinder
Dyt diameter of the thread

Ry : reading of micrometer over the thread

I~-F".l'fl T I]lﬂl - Rr. = 'DI.JI
Alter rearrange the formula
D+ (Ren — Rc)

ar

S~ majorDy,

-

(known)
“'I'll;'i.l:'rll-ﬁ.,"'l.;| 'l-'H]I.ll.:‘]
(unknown)

{measured value)

{H-!fl e RL‘ i ﬂl:-'l e, DI.-}

To lind the Minor diameterof an extemnal thread

HII!HDF'Um - UL‘ T {.H”I”.H'H”I] = HII_J'I'I.'-HF:I:I

3.

To find the effective diameterE of the external thread (using the three wires meth

For the distance T
T =04 {Er.'ltu-urm =

Eq=T + 2x

Where 2x = > cot 8 — d(cosec 8 — 1)
(d: diameter of the wire)

The proof for(E; =T + 2x)1s

Hn Wire I-:I

E=1+2X
{B= B{ cond
BC=1; piich=1

iB= %P coil)

From the Fig-14
In the AABC
But

Iherefore

In the AADE

Irl‘

{E = DEcosect? = L—'Iu.h alr .
NMOwW. yeodl=-Af and AF = AL - EF {E - /2
B |
IF = (cosecfl =1)
=]
l herelore. P i
1 — (i & :Fl.llﬁl.'l. =11
where -
= Nominal Pitch
D=Wire Diamieter
1= Nominal Flank Angle or senu angle of

Fig-14 Calculanon of simple effective diamerer

thread







tion 1: {15 point)
tthe best answer for cach of the follow ing paragraph

The linear block Fauge i coviaidersd us an example of

- FEERLEInNE do wii
A Fone sinnadapd

B cnd standss)

L. bath A and 1B are CONTRC]

D none of the abive is correct

Ml e dlisdned e - '|.~*' Lo FifT
The de pih of the thnea = 224

A T A l
B. False

il the vornier byyvel ok

W 1 used o memsure odeuse wrritle then the reading
the requercd angle plus 940

.:I'q!-‘- SCVICE E:'E.I.' a

i F.’IJL‘
H. Falwe

. which of the Felbrwang devices Follos s A lsbes jarime e

A the vermie caliper
H. the diaf ¢ alipes
L Hhe mecrompele

I} two poinis tiside mice T

| haith < and d e cormpee

¥ B Of the ahaye e cawrreed

I the above i o

LF IO o)

LEj =

e smallest divie nofthe main scale o if the ve
S0

IMier Caliper § i T

T 1 VEITIET o e b e BNt
SIVIsRns, then the weeurcy of the device §x - FEr
L D0 mm

o L2 ey

I Lra IT T

! N H "'I'- IRV IS OOrreed
g T - 5. W 4 - ¥ " i
e TeNET caliper | thi wL Uy of the des WEIWANYS equmly ¢ ' the difference DE W tf
15 e main scale and i & 5iEe of division on il C VErmnier scyl

o wimparator can be used 1o calibrate the lingar MEASUring des
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Fige 128  Progrewsye pitch s Fig L8 Peodc pich s

1. dizmeser of cvlinder iknowmn)

Rt reading of macrometer over the cylinder imensured value)

0 : dinmseter of the thread funkmownj

H‘I, .'-l_'.ll‘llll:e_' of mecromeler over the thread fmessared valae

(Res = Doy = R = D) or (R = Ry = Dip = D.)

Afler rearrange the formula
& meajorDy =0 + (R = R.)

2, Tofimd the Minor dianmetero] an exigrnal thnead

Sominordyy = [ 4+ H-I'..,”,.I._., = K, (prismi)

1. Tofiod the effective dinmeterE, of 1he extemmal thresd (using the three wines method)
For the disiance T
]- =I'?l + [HIF.IH-:II‘I _”.'Iu.'lrl"l

Ei=T 4+ 2x
Where Zx = EI.'IIEH = {{cocee @ = 1)

(d: dimmeter of the wire )
The proid forfEy; =T +2x)18

EI-.II‘:lI_"u,-'l_;-'!-I EmT+2e

En cthe AN Al B0 ot

it = G e ty=55
Ihereioie 8= % " oo
In Ehe AALY d

i L8 oo gl =il .

Now, r =Ab=AF and AF =AE - £F =AE - d'd

o
I :l:l.,"l'\"i-:l =15

1 heretane £ il
T il i 1|-|II-||'| r=1p

=

Fig-T4 0 aiculanem of sl oo ine diameer

wihacie
- Momnal Pisch
[LF= Ware Digmeicr
- Momanal Flank Anghe of sextn angle ol 1breaad
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