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F

E

D

C

NEN ISO 2768-2K
Geometrical tolerances

Nominal dims. mm Straightness 
& Flatness  

t/m10 10-30 30-100 100-300 300-1000 1000-3000 Squareness
 

t/m100 100-300 300-1000 1000-3000 Symmetry
 

t/m100 100-300 300-1000 1000-3000 Circular Stroke
Tolerance mm 0,05 0,1 0,2 0,4 0,6 0,8 0,4 0,6 0,8 1 0,6 0,8 1 0,2

B

A

4

5

13

Stuk nr Aantal Benaming Materiaal Opmerking
1 3
2 1 3;1003;1000-01,CF COPPER SEAL
3 1 3;1003;1300,BACK POCKET D
4 1 3;1003;1410,SILICIUM DETECTOR
5 1 3;1003;1420,SILICIUM DETECTOR
6 1 3;1003;1440-01,DSSD HOUSING
7 1 3;1003;1440-02,PRESS PART
8 1 3;1003;1440-03,WIRE
9 1 3;1003;1440-04,DSSD

10 4 3;1003;1440-05,DOWEL PIN GROOVE
11 4 3;1003;1440-06,RETAINING_WASHER
12 2 3;1003;1440-07,DOWEL PIN
13 30 3;1003;1440-10,BOLT WITH DISCSPRINGS
14 2 3;1003;1440-11,DISCSPRING
15 1 3;1003;1440-12,DELTA SEAL
16 1 3;1003;1441-01,PROBE HOLDER
17 1 3;1003;1441-02,PROBE HOLDER
18 102 3;1003;1441-10,PROBE
19 1 3;1003;1480-01,SILISUP-1
20 1 3;1003;1480-02,SANDWICHPART
21 1 3;1003;1480-03,SILISUP-2
22 4 3;1003;1480-04,PEEK ROD
23 2 3;1003;1480-05,HOSE ROUTER
24 2 3;1003;1480-06,RADIATION SHIELD
25 1 3;1003;2000-04,CF-DN150 BF
26 1 3;1003;2000-06,CF-DN150 BF
27 1 3;1003;2000-10,CF-DN150 COOLING
28 2 3;1003;2000-11,CF-DN35 COOLING
29 1 3;1003;9400-05,COOLING TUBE
30 1 CF-DN150-35 ZERO LENGTH
31 1 CF-DN150-DUBB-KRUIS-STRADDLED
32 4 DIN84 M3 X 10
33 5 DIN84 M3 X 6
34 8 DIN84 M3 X 8
35 7 DIN912 M3 X 10
36 5 DIN912 M3 X 12
37 2 DIN912 M3 X 16
38 1 DIN912 M3 X 30
39 6 DIN912 M3 X 8
40 26 DIN933  M6 X 14
41 2 DIN934 M3
42 3 VACOM PLUG-SHV5
43 1 VACOM PLUG-SUBD-25-P-CL
44 4 VACOM PLUG-SUBD-50-P-CL
45 2 VACOM PLUG-SUBD-9-P-CL
46 3 VACOM W-SHV5-SFL-SE-CE-NI
47 1 VACOM W-SUBD-25-DE-CE-SSG
48 4 VACOM W-SUBD-50-DE-CE-SSG
49 2 VACOM W-SUBD-9-DE-CE-SSG

16

19

34

11

17

31

6

29

14

7

39

9

18

15

10

12

8

44

42

26

48

25

40

3

2

22

36

38

23

37

33

24

32

35

21

20

46

43

45

47

49

30

28

27

Page 2 of 27 Ready for or in production or produced nov. 2011

T:\3 GSI\3,1003,EXL Prototype\DRAWING\BINDERS



N
EN

-IS
O

 2
76

8-
1m

Li
ne

ai
r d

im
en

si
on

s
N

om
in

al
 d

im
s.

0,
5-

3
3-

6
6-

30
30

-1
20

12
0-

40
0

40
0-

10
00

10
00

-2
00

0
20

00
-4

00
0

[m
m

]
Br

ok
en

ed
ge

s
0,

5-
3

3-
6

6-
[m

m
]

C
or

ne
rs

l-m
in

. c
or

ne
rs

id
e

O
-1

0
10

-5
0

50
-1

20
12

0-
40

0
40

0-
To

le
ra

nc
e

0,
1

0,
1

0,
2

0,
3

0,
5

0,
8

1,
2

2
[m

m
]

0,
2

0,
5

1
[m

m
]

to
le

ra
nc

e
1

O
30

'
O

20
'

O
10

'
O

5'

mm

Group:

General Tolerances
NEN-ISO 2768-1 m

Scale

Drawing number:

Name:

1:1

Zernikelaan 25 9747AA Groningen

Drawn

Roughness acc.
NEN 3634

Dim. tol. acc.
NEN-ISO 406

1/1

Cont
A1

Date:

Sheet

Project:Name:

-

Shape- and dest.tol. acc.
NEN-ISO 1101

Designed

3;1003;1000_exploded_dwg3;1003;1000_exploded_dwg

Drawing number:

mm

3;1003;1000_exploded_dwg

F

E

D

C

B
A

Revision Date N
EN

-IS
O

 2
76

8-
1m

Li
ne

ai
r d

im
en

si
on

s
N

om
in

al
 d

im
s.

0,
5-

3
3-

6
6-

30
30

-1
20

12
0-

40
0

40
0-

10
00

10
00

-2
00

0
20

00
-4

00
0

[m
m

]
Br

ok
en

ed
ge

s
0,

5-
3

3-
6

6-
[m

m
]

C
or

ne
rs

l-m
in

. c
or

ne
rs

id
e

O
-1

0
10

-5
0

50
-1

20
12

0-
40

0
40

0-
To

le
ra

nc
e

0,
1

0,
1

0,
2

0,
3

0,
5

0,
8

1,
2

2
[m

m
]

0,
2

0,
5

1
[m

m
]

to
le

ra
nc

e
1

O
30

'
O

20
'

O
10

'
O

5'

3;1003;1000_exploded_dwg

Drawing number:

mm

3;1003;1000_exploded_dwg3;1003;1000_exploded_dwg

N
EN

-IS
O

 2
76

8-
1m

Li
ne

ai
r d

im
en

si
on

s
N

om
in

al
 d

im
s.

0,
5-

3
3-

6
6-

30
30

-1
20

12
0-

40
0

40
0-

10
00

10
00

-2
00

0
20

00
-4

00
0

[m
m

]
Br

ok
en

ed
ge

s
0,

5-
3

3-
6

6-
[m

m
]

C
or

ne
rs

l-m
in

. c
or

ne
rs

id
e

O
-1

0
10

-5
0

50
-1

20
12

0-
40

0
40

0-
To

le
ra

nc
e

0,
1

0,
1

0,
2

0,
3

0,
5

0,
8

1,
2

2
[m

m
]

0,
2

0,
5

1
[m

m
]

to
le

ra
nc

e
1

O
30

'
O

20
'

O
10

'
O

5'

3;1003;1000_exploded_dwg

N
EN

-IS
O

 2
76

8-
1m

Li
ne

ai
r d

im
en

si
on

s
N

om
in

al
 d

im
s.

0,
5-

3
3-

6
6-

30
30

-1
20

12
0-

40
0

40
0-

10
00

10
00

-2
00

0
20

00
-4

00
0

[m
m

]
Br

ok
en

ed
ge

s
0,

5-
3

3-
6

6-
[m

m
]

C
or

ne
rs

l-m
in

. c
or

ne
rs

id
e

O
-1

0
10

-5
0

50
-1

20
12

0-
40

0
40

0-
To

le
ra

nc
e

0,
1

0,
1

0,
2

0,
3

0,
5

0,
8

1,
2

2
[m

m
]

0,
2

0,
5

1
[m

m
]

to
le

ra
nc

e
1

O
30

'
O

20
'

O
10

'
O

5'

3;1003;1000_exploded_dwg

Drawing number:

mm

7 22 DIN933  M6 X 16 Hex.head bolt RVS-A4 Silver plated
6 4 DIN933  M6 X 14 Hex.head bolt RVS-A4 Silver plated
5 1 3;1003;1400,FRONT POCKET D Detector head -
4 1 3;1003;1300,BACK POCKET D Back part Unit D AISI316L -
3 1 3;1003;1000-01,CF COPPER SEAL Copper seal OFHC -
2 2 3;1003;1000-03,HINGE Hinge 51ST_(AlMgSi1) -
1 4 DIN912 M4 X 12 Hex.socket head screw RVS-A4

Pos No QTY Filename Name Material Remarks:

Projectcode:
Werkorder:
Dimensions:
Material:
Mass [kg]:

Dismountable hinges for easy service.
Remove before tightening bolts M6! (pos.6&7)

623001
G1003

abt.18 kg

EXL Proto
GSI NUSTAR

Detector unit D

M.Lindemulder

M.Lindemulder2011

2010

3

1

2

6

7

Torque:  11Nm (26x)
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3 1 3;1003;1310-04,TUBE 154MM Tube AISI_316L(1.4404) -
2 1 3;1003;1310-03,SQUARE FLANGE Special flange AISI_316L(1.4404) -
1 1 CF-DN250-150 FLANGE CF flange AISI 316L (1.4404)
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Revision Date
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Project:

A

2 1 CF-DN250-150 FLANGE CF flange AISI 316L (1.4404)
1 1 3;1003;1310-04,TUBE 154MM Tube AISI_316L(1.4404) -
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Revision Date
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Project:

14 1 3;1003;1470-17,FLAT CABLE - Aluminum_2014 -
13 2 DIN934 M3 Hexagon nut RVS-A4
12 6 DIN912 M3 X 8 Hex.socket head screw RVS-A4
11 2 DIN912 M3 X 16 Hex.socket head screw RVS-A4
10 6 DIN912 M3 X 10 Hex.socket head screw RVS-A4
9 5 DIN84 M3 X 6 Slotted cheese head screw RVS-A4
8 4 DIN84 M3 X 10 Slotted cheese head screw RVS-A4
7 1 3;1003;1480-07,COOL TUBE Cool hose Polyurethane dia.6mm
6 2 3;1003;1480-06,RADIATION SHIELD Radiation shield AISI_304(1.4301) -
5 2 3;1003;1480-05,HOSE ROUTER Hose router 51ST_(AlMgSi1) -
4 1 3;1003;1480-03,SILISUP-2 Sili support 51ST_(AlMgSi1) -
3 1 3;1003;1480-02,SANDWICHPART Sandwich part 51ST_(AlMgSi1) -
2 1 3;1003;1480-01,SILISUP-1 Sili support 51ST_(AlMgSi1) -
1 1 3;1003;1440,DSSD ASSY Detector holder -

Pos No QTY Filename Name Material Remarks

Projectcode:
Werkorder:
Dimensions:
Material:
Mass [kg]:

623001

EXL Proto
GSI NUSTAR

Detector head

2011

17-02-2011

G1003

abt. 4kg
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9

8

10 4 3

2

1
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16 30 DIN912 M3 X 12 Hex.socket head screw RVS-A4
15 8 DIN84 M3 X 8 Slotted cheese head screw RVS-A4
14 204 3;1003;1441-10,PROBE Probe SS-50-J-3.3-G RSS-50-WT_ UWE Electronics
13 1 3;1003;1441-04,PROBE CONNECTOR Probe connector - -
12 1 3;1003;1441-03,PROBE CONNECTOR Probe connector - -
11 3 3;1003;1441-02,PROBE HOLDER Probe holder PEEK UWE Electronics
10 3 3;1003;1441-01,PROBE HOLDER Probe holder PEEK UWE Electronics
9 1 3;1003;1440-12,DELTA SEAL Helicoil DELTA Seal Aluminum Size 1,9mm Al
8 60 3;1003;1440-11,DISCSPRING Disc spring RVS-301 Amatec S4204R 0,12mm=153N
7 2 3;1003;1440-07,DOWEL PIN Dowel pin RVS-A1 (1.4305) Jeveka ISO2338 2m6x10 A1
6 4 3;1003;1440-06,RETAINING_WASHER Retaining washer RVS-A4 DIN6799 1,2
5 4 3;1003;1440-05,DOWEL PIN GROOVE Dowel pin AISI_301_SS Jeveka ISO2338 2m6x8 A1
4 3 3;1003;1440-04,DSSD DSSD Detector PCB=AlNi -
3 1 3;1003;1440-03,WIRE Wire Aluminum 2 L=355mm Al
2 1 3;1003;1440-02,PRESS PART Press part AISI_316L_SS
1 1 3;1003;1440-01,DSSD HOUSING Front housing AISI_316L_SS
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15 2 DIN934 M3 Hexagon nut RVS-A4
14 6 DIN912 M3 X 8 Hex.socket head screw RVS-A4
13 1 DIN912 M3 X 30 Hex.socket head screw RVS-A4
12 2 DIN912 M3 X 16 Hex.socket head screw RVS-A4
11 3 DIN912 M3 X 12 Hex.socket head screw RVS-A4
10 7 DIN912 M3 X 10 Hex.socket head screw RVS-A4
9 5 DIN84 M3 X 6 Slotted cheese head screw RVS-A4
8 4 DIN84 M3 X 10 Slotted cheese head screw RVS-A4
7 1 3;1003;1480-07,COOL TUBE Cool hose Polyurethane dia.6mm
6 2 3;1003;1480-06,RADIATION SHIELD Radiation shield AISI_304(1.4301) -
5 2 3;1003;1480-05,HOSE ROUTER Hose router 51ST_(AlMgSi1) -
4 4 3;1003;1480-04,PEEK ROD Insulator Polyetheretherketon(PEEK) -
3 1 3;1003;1480-03,SILISUP-2 Sili support 51ST_(AlMgSi1) -
2 1 3;1003;1480-02,SANDWICHPART Sandwich part 51ST_(AlMgSi1) -
1 1 3;1003;1480-01,SILISUP-1 Sili support 51ST_(AlMgSi1) -
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Calculation disc springs for DSSD seal 
 
Needed pressure according tests about 12N/mm sealing wire. 

- Length sealing wire = 360mm 
- Used bolts = M3 
- Number of bolts = 30 
- Size of disc spring => 8x3,2x0,4 

Specs. Disc spring (Amatec S4204R): 
Do = 8mm 
Di = 3,2mm 
T = 0,4mm 
Lo = 0,6mm 
Ln = 0,45mm (75% compressed (nominal)) 
Pn = 185N 
 
Total force needed => 360mm x 12N/mm = 4320N 
 
Force per bolt: 
4320 / 30 = 144 N  =>  take 152,8N from table, gives s=0,12mm compression. 
 
Total compression when using 2 dishes on top of each other => 0,12 x 2 = 0,24mm 
 
Pitch of M3 bolt = 0,5mm 
0,24/0,5 x 360° = 173°  
 This means the bolts need to be 

turned almost half of a full turn 
after they are hand tight. 

 
Total height of 2 springs uncompressed 
= 2 x 0,6 = 1,2mm 
Compressed height at 12N/mm  
= 1,2 – 0,24 = 0,96mm 
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Expansion of parts by heating 

 

   

Expansion coefficients: 
ALN = 4,6 µm/m°C3 
Stainless steel  = 16 µm/m°C 
Aluminum = 25 µm/m°C 
PEEK = 47 µm/m°C 
 
 

Expansion PCB heated to 220°C  
4,6e-6 x 0,113 x 200 = 1e-4m = 0,1mm 

Expansion SS heated to 220°C  
16e-6 x 0,113 x 200 = 3,6e-4m = 0,36mm 

Expansion difference between PEEK & SS by heating to 220°C 
(length 100mm) 
(47e-6 -16e-6) x 0,1 x 200 = 6,2e-4m = 0,62mm 
 
And between PEEK & AlN: 
(47e-6 -4,6e-6) x 0,034 x 200 = 6,2e-4m = 0,28e-3m = 0,28mm 
(0,034m = Dist. middle probeholder to furthest probe) 

Stainless steel expands 
more than ALN which 
means the detector will 
never be squeezed by the 
SS housing when heated. 
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