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Abstract

Title: Developing methods for accurate measurements using tBasson 2D Visio
Measuring Machine of a lock and security systems manufacturing company and
writing a manual with operating instructions.

The purpose of this diploma thesis is the complete learning of all the
features and functions of the Visideasuring Michine Easson 2D (2815 series),
the development of the appropriate processes fible accurate measurement of
52Ydza O2YLI yeQa Yl ydzFlI OGdzZNBR LIASOSa I yR
which will include a detailed description of the elemgnnhentioned above. This
manual should allow every related employee of the company to make
measurements precisely.

First of all, the necessary knowledge base relevant to the definition and the
properties of measurement is presented and then follows a eiee to all the
existing gauges highlighting the Visio Measuring Machines. In addition, there is a
description of the structure, the production process and ttiéferentiation and
hierarchical scale of the several parts and jobs in the company. Finalynadhual is
attachedas it wasapproved and tabled.

The experimental part of this thesiegards to my daily presence in the office
of the company where the Visio Machine is placed, alongside with Mrs. Rodopoulou,
the Quality Control Manager, rmaing to fuly understand each use through the
continuous occupation with the Visio Machine.
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Circle centre ¥|  100.51
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Diameter 561
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1 .84 7 h R T\ S h<<'" <71 7 h>>7
74 ‘B"“_". -h_-A_h. h‘_'s‘_"p C“’">>ks"’h2>"
' >8  h B > " h h - _l. H>51h<,_5’5| T < B
m‘h_'/\ ¢h<’_5" B - " <Y " ">|5"/\""_‘>
A D >'"' A 77T eY AN ‘_" h ¢ 7 . I-*. T
>|5_hvl _"‘ C‘h_”l_ “"'<SB‘"hs' '<B"WI A D j
T >w ' P E BT <" . N B LA >T T T 87
’ <"J"’, 5’_5 h A ', T <Y1 " hCh @
rs _h A BT <Y . N T > A 8>, h A7y B
" h " hcg' <«'" 1~ h>>Y W>3”/\h_h_l‘l"’h’¢’5|§‘ f.‘lh“_'l (
"‘z ¢ h* ‘_" - Ah € h B < W "‘ 4’/\"/\_h‘
- < h ¥ S T8 >68 ’ ¢ ht B >) hy " 0)d
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[1] Rectangle

¢ ht Vo

J<re o
B>, h A’y
> B com B

A9b¢c9o9we

h " h

B

> |

~

h |

Object1 Measure| Standard| Owers!
Center point X 272
Center point ¥ 23.02
Length 45.99
Width 3487
Proportion 1743.08
Perimeter 169.72
I —
n' ¢ 4mh
- h - A ‘ h . h ) ' _
v P
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7% [1] Polygon

n

| Objectl | Measure| Standard
Vertices 5
Proportion 132
Perimeter 5.26
¢ 420 h
N
¢ h ! ‘. W< <l
" >h o rhaAa>na_nh
h . ¢ h ¢ _ . ¢ h
o >i hy " AT ~ 877
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_»[1] Ellipse

8. (Round Keyway,

(03
B A

B

> N >

o0 o~

~

~ n

<
A ht
1Bt C
A ht
h '

n

Object 1

Measure

Circle centre X -7.894

Circle centre ¥ 14.02

Sernimajor axis 4045
Semiminor axis 18.21
Rotation angle | 177.51
Proportion 2441 .43
Perimeter 193.43
Shape warp 0.00
¢ 437 h
L0 s Y T v
v T P B
B’ h ! y -
B O AT LT
., " >h ¢ ht

96
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8 ~ ¢ h
i A_ B
/\_h

- Ah € h
>j hy



e

v [1] Round keyway

h >>7 .
¢ h ReundKeyway & '<i” 's<"hi, "t Y 5

Object1 Measure| Standard| Overstep| Up tol.| D
Center point X 59.65
Center point Y -24.79
Length 1.51
Width 0.62
n' < 44nh
1w p - y > 7 A
> h T R R I B
1 t ~ - ~ n ‘ c‘ B

1 B A W

n

~

A

n
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UAaCmy]

tRzmsz1 J 24

R&#ZUL) 2u

S /Lo XKIZRD D
AHIA GO 2T

Lo XY £+

K B * "X h)"
/\"/\_h * ~ ‘h’h“
Ty s >V T e
_ . . A ..
rs_h, B _" “’/\_’
W, A .

J’/\B_

hoooo .

o['_s >h_’y|5_h'
- h " h - s h o
>s 7" . Lt AT A_ b
R~ s Lo
r]__'<W ' 7 LB L]
B~ ' <w ! ! I 7 h >>n"
o('_ts , /\’yts_h' !

1

h > >wAa~

¢ <
> B

. B
B ] '.
_’ ¢ w
T S
>|5_h,t5
: ~ h
> 8 7 t
“h>>r
Sy s b
Lhohe
Th>>t
* reshyte
¢Ch " >A_h
h v e

’

~

B " h
t h R
B A Vo< w
oY .8
B ¥ ¢ w
h ¢ h . *
B"’(p
B A _ AB
- Sw Y
* t' ¢ h
*C hsaA"YhAa
s - h A, N
ho- o+ - h
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+ [1] Paoint
+ [2] Point
" [3] Line

[4] Point

" [5] Line

n

¢ 46 h

¢ 47n h

Objects | Measure
Length 154
Start point X 64.08
Start point Y|  -26.20
End point X 64.11
End point ¥ -27.84
DX 0.02
Dv 164
Angle 270.87
Y. St

~
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1 A h ' ' h A h B ‘< B 1B > " h h

¢ <. AND

Solution settings hﬂl

Set as default solution OK | Cancel |

n' ¢ 48\ h

100



umit:1 mim

8 Eg grc:e Object 3 Measure‘ Standard| Overstep| Up tol.‘ Down
ircle

u: .~ [3] Line | Length 10.26

Start point X 57.83

) i 2
e a -I‘—‘ Start point Y| -34.18

%’f_’ End point X 67.91
@ End peintY | -32.27
DX 10.08
DY 191
Angle 10.73
rl'(."49/\h
k- ' hoco c ¢<i ho- o 17 h >>m
n- ' <wis’ A § fevy e v we
Poh>>T o [0 s hoATTR TRt T TRy TR o G
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Solution settings l-s-:h]

[~ Set as default solution 0K Cancel ‘
n' < 50 h
rl"<w1|5‘ - Y ’ h h = ! ! ~h "~ h =~ h A, o)
¢ ¢ <~ Ch  sE om g ¢ h* ' sh ys
h h = h ¢ oo e ¢ h ' b
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11 C,irde Object3 | Measure| Standard | Owverstep| Up tol.| Dowtr
; [[:jl |I__i:-|n: | Length 3.67
[ Start point X|  57.83
£ Start point Y -34.18
f—} End point X 57.76
§1 End point¥ | -30.52
B DX 0.07
oy 3.67
Angle 91.10
rl‘ ¢ BIaA h
1 "> h > " J'\®\>" S5 ¢ ¢ <
n- " <wie ' A s h ¢ h A s ¢
MR A L h ‘'S h S
A ] h SW A B ) . ® )
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{_r [1] Circle Object 3 | Measure| 5
7 [2] Line
[~ 131 Pont | | * 3730
+ [4] Point Y -33.77
£ 0.00

n' < 52h
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i [1] Circle

i [2] Circle

+ [3] Point

+ [4] Point

7.1 "' >8 " 7 o>
n e wi B 1

Object 3 | Measure| Standard | Ov
| X 58.28
Y -33.92
£ 0.00
¢ 53N
h >>_ A
h >>w Ch AY A
v A B h 1
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" [1] Line
" [2] Line

+ [3] Two lines’ intersection|

Object 3 Measure| Standard | Overstep| Up tc
X 57.50
¥ -34.07
Correlative lines (2)01)
n' ¢ 5,nh
H 1 h >>sw Ch AY A _
h ~ h¢ ' © ¢ h -
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" [1] Line Ohbject 3 Measure| 5tar1dard| G’I.rerstep| Up

A [2] Li
ElE) Li::: | Length 0.88

Start point X 57.37
Start point Y -33.58
End point X 57.59
End point ¥ -34.43

DX 0.21

Dy 0.85

Angle 283.97
‘| m ]

n " ¢ BBAh
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9. m. A>Ssh h vy _ﬁ_h>>_/\

rl“<w1t5‘ ' 1 ¥ 1 h >>w Ch AY A h h ~ ¢
~h ~ h ¢h . ~h ~ ht N O))
Solution settings I&J

——

T e e

[ Set as default solution 0K Cancel ‘
rl‘ ¢ 56A h
rl"<w1|5‘ - Y ' h I, AN h W< B A h > B oot gt O
~ h A ot oY - A S - “‘h<’wh1‘5h‘/\,|5r‘ h¢” hh*t |
' I, A’ h ¢ h h . h " h¢ LR ¢ h ' (0))
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1] Line

A
" [2] Line
A [3] Two lines' Angle

%,

10.n . h )
rl“<w1|5‘
E >, h A7 Y Y A
[hhhe v

Object 3 Measure| Standard| O
| Angle 35.96
360 Supplementary angle| 32404
Correlative lines 11(2)

n' ¢ 57ah
w A h s Y
h * Yot 8 , h ~

¢ A ¥
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¢4 [1] Circle
+ [2] Point
" [3] Line

.~ [4] Line

Objectd | Measure| S
Length 118
Start point X 62.58
Start point Y -31.55
End point X 62.53
End point ¥ -30.37
DX 0.05
Dy 1.18
Angle 0254
P m
n' < 58 n
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~ [1] Line

+« [2] Point

Measure

Standard

57.03
-28.07
0.00

n' ¢ 59 h
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122 "' Ah ¥,
rl“<w1|5‘ 1
- h " R ¢ o~

Solution settings

[ Set as default solution 0K Cancel
¢ BOA D
rl‘ e w B - Y ' h h = ' H -
N ) 1 > h > y ~ A h t ¢ h t > A ~ A h v
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¢ [1] Circe Object4 | Measure| Standard| COverstep| Up tol,
{_» [2] Circle
A [3] Line Length 1.48
L/ [4] Line | Start point X 56.21
Start point Y -28.33
End point X 5767
End point ¥ -28.54
DX 146
o 0.22
Angle 351.54
n' ¢ eh
1I3.N AL B v-gf Aoyt
n- ' <wi s’ wAh A € ¢ <~ ¢hA*A_h
A e s > e v ¢ ¢ <
h 7 ¢ ; ! C <’ ¢ - . Sk v‘ _
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14.NAL B
CE <8
- v

h > A B

n

n

¢ B2 h

¢ B3A Nh
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. P
AT AT
w <Y
)V‘¢
(55.64,-27.70)
16p' >~ 4 hIZrssC ot
r<‘¢h’5‘ B A B s B Y - h A, N
K>, hA’ys h' ~ - h"h¢h |, - h " R ¢ Y P
[ <" ¢ _ " Y <Y1 >"h ' >, " E>h'th s 7Thi > B
A ¥~ Y 2 h YooY b g B oY fw <t > B A
o s 7 C <" ¢ * e w <V ! I 7 h >>n" h

- - - f - ' ' N -
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A
1706 h G A > v W g
n“<w15‘ > " h K -2 " h noow Yo w', " T Th'AB
BTt <Y ¢ h "A >8 _ h O ABC > K A€
‘W I¢
l8.nl>lv ,J)h N V!}{,‘f;"’ ‘B""C’/\' h
Ba~ 18" ~ -~ h"h¢h - h " h ¢ Y 1 t'h <
e
input manually
— point input
XI ] ‘1"| ]
—line input
Xll ] "r’ll ]
XEI 0 "I"EI ]
—arc / circle input
XI ] ‘\"I ]
start angle I 0
end angle I ]
— Cormpare Circle
DI 0 Add
|

unitzmm  angle range:0-360 deq.

n' ¢ B
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1I9NAL B V!

unit:1 mm

n' ¢ 68 h
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n' < 6o h

21N AL BTV 'Y h L T

n' < 70nh
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2.~ ¢ " .8 L h A. AN 1 7 h>>_ A

~

> " h I h s> - W S AB S ! I h >>w

n' ¢ 7ian

r<‘¢h’5‘ _" ‘h’h‘h/\+h>s>'"¢"h/\""{<.“""‘2"IB‘C'h<‘WJu5'
- ! h = ¢ h * B B

n' < 7aah
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B y 8 °
1 h >>w

n

¢ 74n h
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Solution settings

[~ Set as default solution 1] 4 Cancel ‘
rl ¢ 75/\ h B
n -t «ewi B _ ~ v "~ fw o< Bt
h " he + 7 to¢ v
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[1] Line

e
" [2] Line
i~ [3] Round arc

Object 3 Measure| Standard | Overstep| Up tol.| [
Circle centre X 60.77
Circle centre Y -23.55
Diameter 0.29
Radius 019
Start angle 04.81
End angle 26063
Inclination angle| 174.82
Arc length 0.59

n'e< 76nh
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cdtd

rl,/\‘ t !h’ B
B >h , ° . A 17 AB
h<<™ B>hHh 7 7 7
rs YA oo ¥ h
sw 70 ¢ ¢ h
1Y >ty 1B’ h h
* Yr B h Yo=Y
m‘h A h “h 1 >h
h B ' C A h -y
. L " h te A B A
¢ h ¢ _ h h B ¢ ¢
> Q &
]|
B‘I"<" B Ah < B
ﬂh > h 0B
B; L | _III -
h AR B ° h DTS |
h‘_ >h_ > " h
B" B - < W Vv B!

yetrdt dt

h ., - " > s>¥ h
_ht ' L Ah
~ ) —v‘ >W‘
;5" :3"’/\"2_"
CY <Y Y A _h7

B h w A h h

’

v > USPO AN AR L@t

V—VEIGB’ 1
h ¥ AT A
<_ A

YA 4L " h ' y

T 0 h s> >
__/\_h| h\—l
¥ J’h>>W. > w
Th>>t U A
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n' SA78
¢ h° w <Y -~ h _ A h h - v ¢ B 7 C <" ¢ *
.81 Y hy B h t h ' > h h ! I h>>" O
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[ v ¢ t * B *'hy B h
<¢ L ] _
- h K V
W<. h - N , 1
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h ¢ w <
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h > >nh
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Run Program | [

Repeat times: 1 |

[~ Single-step mode
[T Pause when overstep tolerance

[T Automatic export excel:

| Browise | [ a]=Tg |

% Export selected data

" Export data that have tolerance

= Row mode % Column mode

Start-cell: I

% Export value
€ Expart errar

" Export averflow state

= Yalue mode  Text mode
Gu:u:nd:l oK Mo Good; I MG
0K Cancel | |
)/\B hl 1 { /\h 1 h B—l<VJ|| .
' B , T w ‘“ h ARSI ¥ - ' h >>h
hes Y "h =~ ¢ - hi1 > V- vt g h
h Ah = h U S ¥ wy' >Y - Yo h > >nh
h - v - y >>h ~ h*A“h At 5 8777 <" f B
vy >SW A, w o, Y > B fw Yot
-|>h-| h-v‘"éxte‘l 1 B >v >"
h > h ' > h ¥ - Y1 " h >>h ¥ A _
C B 7 A ! o> ¢ ht B >, h A’y B h

Measure completed!

oK
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g TE
[h_ - nAn_Hh h o 7 T oo>T LT o mew Tht it sgh  Ah
- YA ¥ B~ ' <81 >SwAY * ' >w ¥ -7 Y0 h o>

LIMCIRLFEL 18t1UzMroaLyY [L1 ZMRUO{ L ZUY AMUCMCEL

FSt1LzEMr o
ﬂlu“>h MY

L haYy Y1 61 h Y- M|
Please select one method of
location:
* Clamp location
" Put random
” I 7
n- ' <wpPdtrandom¢ h* 1+ " h<was ™ > ' A Tt 8T L

+

" -~ h - h¢h e ALY
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e

<>h

N 1

Locate finish

n‘C84/\h
[ | hVI/\+/\ \-v -B>h"‘v¢ Ll,|W<
h A B h > B ! 1" >ty 1 > h h v ¥ AN
Y A BB Y pht'h € A j h > Bt D S R b K
B > A ht ¢ h <« s~ Y A h R Y\ h ¢

h

r - -

Locate finish

n' ¢ 85:\h

' ~ ~ g

‘A> YRV Tonsh T > 8

T h &Yoot goatefiish > ¥
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unit:17 mm

3

8 Eg grc:e Object 2 Measure| 5tar1dard| O\.rerstep| Up tol.| Dow
ircle
Circle centre X| 21017

Circle centre ¥ -0.00

=
=
i—.{' a 11._2. Diameter 5.50
-
&

1 Manual draw circle (1) Radius 275

2 Manual draw circle (2 -
: 0 dete small radius 215

big radius 275

reundness 0.00

Proportion 23.80

rl 0 86n h

LLI" > h 0
J”h1>h Yooy vy > B ! > B ot gt * ¥ B >h |
h "> h ' o {’h{‘hy_‘plfrlh\ilﬂlfﬁ'(?k‘?h ¢ ht 1 7 h
> B Y\ h * Yot > B h v ~ h - * h > B (0))

132



unit:10 mm

@ J& 8[[12:5 [(::i!'dle | Object1 Measure| Standard| Overstep| Up tol.| Dow
ircle
[i:‘ e = IL {3 [3] Circle Circle centre X 0.00
TE " [4] Regression Line Circle centre ¥|  -0.00

= ) 51R ion Li X

_t,!; E —I‘—- ; %6% L;iresslnn ne Diameter 5.46

4 Auto crcle measurerm - f Radius 273

5 Auto circle measurem Il radi 273

6 Auto circle measurem__ @ small radius :

7 Auto circle measurem big radius 273

8 Auto line measuremer| =

9 Auto line measuremer roundness 0.00

10 Auto two points' disll— .

11 Auto two drcles' dist ™ Pl oy

a e | b 4| mr | b

n ¢ 87A N

LLI" > h I_I

Ccon s 56 @ ke serah v s e s
w">" p
J‘h _ A h 1" T <! h"ﬁﬁ"h"f.‘k"‘ﬁ‘"‘qb” T Vs T Y

{|>!V ’Jll‘h>5¢)
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t MmOU1 t LA

T w">h wmY

The magnification of the last save is: 22.3

Please rotate the camera lens to about 0.7 and proofread the image

QK
l" ~h ~ h ¢ Y h ' > h T B A >y B¢
hah < - A > R
Sh A h w w o, Y A > B hj <" 8 3 A D
b " S ¥ < R "h A“h 1Bt sShhj At Y8 *w
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T w">h H

[<' ¢h "~ >Bi>’¢h<.“"

- )

h T

Run Program

Repeat times: 1 £

[~ Single-step mode
[~ Pause when overstep tolerance

[T Automatic export excel:

| Bruwse' Dpen |
' Export selected data

" Export data that have tolerance
= Row mode % Column mode

Start-cell: I

% Export value
€ Expart errar

" Export averflow state

& Yalue maode  Text mode
Good; I oK Mo Good: I MG
oK Cancel |
n -t <ewa Y > B _ t ’ s B "
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unit:10 mm

O [1] Circle

1 Manual draw circle (1) »
2 Manual draw circle (2)
two points dete:

BrELEFET

6 Auto circle measuremi
7 Auto circle measurem

8 Auto line measuremer ~
<[ »

’
1
1

N . N n ¢ h
> B LGN | K

§ > [2] Circle

Object2 | Measure| Standard| Overstep| Up tol.| Dow

1 Y C <8’ . h > AL S R ™

Circle centre X

Circle centre Y

Diameter

Radius

small radius

big radius

roundness

Proportion

21022
-0.00
547
273
273
273
0.00
2346

<1

n

I »

¢ 88\ Nh

¥ [ Y jow <Y -y w , B " |

- ' ~

unit:10 mm

R

2 Manual draw circle (2) »
3 Auto two points dete
4 Auto circle measurem|
5 Auto line measuremer| _
6 Auto line measuremer =
7 Auto two points' distz
8 Auto two circles' dista
9 Auto two circles’ dista ~

Object1

Circle centre X|

Circle centre Y

Diameter

Radius

small radius

big radius

roundness

Proportion

¢ 80A N
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1‘|‘u'III>h MY
I’hl>h V—VIB) >lh ‘Bl'h >|5 ’II‘B /\ (;‘

¢ ' Ah P

| unit:10 mm

7y ~" [13] Regression Line = Object 25 | Measure| Standard| Overstep| Up tol.| Dow
Y @ @ I& " [14] Regression Line - d | | p| = |
D’ :HE EE U__ 7 [15] R_egressinn Line Circle centre X| -190.35
'_ = ~~ [16] Line Circle centre V| 10.27
5= @ g 6&5 tli?ceie Diameter 55.92
H_, 3 [19] Circle ¥ Radius 2796
{3 [20] Circle .
E} " [21] Regression Line |~ small radius 2196
.~ [22] Regression Line big radius 27.97
~ [23] Line roundness 0.01
T [24] Distance 3 -
7 7[25] Circle | Proportion 2456.09
v [PR]1 Circle =T e 1 [
n ¢ 9N h
n h
7 w" > HY
[ A~ A_N LETVTT T g e Y e T s Y
B >, h A’y s h * ' ~h ~ h¢h . B ' ¢ ' AhY
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I unit;10 mm

Delete

Delete ALL

Call Qut

Goto

Mame - Setting

Report -
Report -
Report -

Select
Cancel select

Select all

"] @ @ lk 8%2% E:;E:z Report - Select none IE| 5t3ﬂdard|0ver;tep| Up.:
D =g EE IL ;%% t:gg Load report select file L
E'(' E lL_z‘ .~ [8] Line Save report select file L =
- a] Li
:F‘f_) ;E]_%JEEE Load telerance setting file 5
D " [11] Line Save tolerance setting file 1
&+ |~ [12] Regression crre—— m
" [13] Regression Line DX 6.52
S [14] Regress?nn L?ne DY 0.02
.~ [15] Regression Ling
 [16] Line Angle 18018 i
A M7 lina AL a e
n ¢ 9IA N
r<‘¢h'Rep0r_ts'eIect‘B w A h _""5 ¥ T ewl B ' < h
_ Y ¢ Reportselectalls = * <wi1 ' ' <h _h * Ye€hs’'h >
. ® s  ReportCéncelsetetth Ah " T8 waAh BT <BI >WA
KA. > 'ReportSeléctacne _"h  h A h ¢ o <he W<
' >~ h " h < B ' ¥ 1’ h B : >, " W Bt
''>8 " h O BC"<"“5’ ~h " h | B > h B_'<VJ"I o
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n' < 9 h

1 B fwog Y > B A D

N N

B h t ! 1 A D ' ! h

- N - -

" 8 . A-Répbrtsele€thsa T AT T
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