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WeightMaterial
Anodised Aluminium 
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Heat treatment / Surface treatment

- 

THORLABS MB1015/M
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100
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12.5
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M6 breadboard

Holes used to �x the cell M6 Clearance and countersunk
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WeightMaterial
Aluminium 6000 series

Quantity
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Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres

Φ125

Φ135

20
10

5

Edges 
bevelled

Φ6 (for M6)

Φ5 (for M5)

Φ6 thru Φ11 countersunk 7.5 mm

7.5

Φ5

40

40

2
Φ4.5 

Φ4.5 holes
 every 30° 

30° 

D. Freitas & I. B. Butler D. Freitas

F. Fusseis

PCD Φ106.00

4.25

74.95

74.95

53

28.28

PCD Φ56.5
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Weight
 kg

Material
PTFE

Quantity

Heat treatment / Surface treatment
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±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres

Φ15.5

Φ6

15

A-A’

A-A’

Φ6

Φ15.5

D. Freitas & I. B. Butler D. Freitas

F. Fusseis

(- 0.05
0.05+ )



A-A

B ( 4 : 1 )
10-32 HPLC fitting

A A

B

B

1

1

2

2

3

3

4

4

5

5

6

6

A A

B B

C C

D D
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Weight
0.793 kg

Material
Grade 5 Titanium

Quantity

Heat treatment / Surface treatment
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±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code
WKSP00228

Unless otherwise specified dimensions are in millimetres

80Ø

85

9.90Ø
50 48 49

25 - 0.20
0. 5+Ø

19 - 0.10
0.00+Ø

9.90Ø

25

1.
6

Ø

1.6Ø

1.6Ø

12

1.6Ø

25.0Ø

30.3Ø

83 1.
3

10
-3

2 
UN

F-
2B

0.195"min

0.248"

0.410"±0.003"

40
°

Ø0
.1

30
"

Ø0
.0

67
"

Ø1.0

�
Ø0

.0
08

" X

�
Ø0

.0
04

" X

X

11

60
°

= 
=

Ø66

8M  (N°6)

10 14 8Ø

0.5(3
5)

(-0.20
0.00+ )

D. Freitas & I. B. Butler D. Freitas

F. Fusseis

2

40

Holes at bottom for
baseplate �xation

M5*0.8
15mm depth 

1.9
1 mm by EDM

12.5

22.5

Series of circumferential  
grooves
0.5 mm wide 
on a pitch of 1.5 mm 
0.05 mm deep

+0.00
-0.02+0.00

-0.02

( 0.01+ )-0.15
O-ring groove (dashed)
25.5 ID (+0.10/-0.00) 
30.3 OD (+0.01/-0.015)
Depth 1.3 mm 

Flow Chart
1) Turn down the external dimensions
2) 3.2 mm hole and side HPLC ending in the upstand
3) Spark erosion for 1 mm hole (external)
4) Drill side HPLC port to merge with 1 mm EDM hole
5) External groves and polishing

( )
( )

( )

( )00

Upstand

29
3.2Ø

38

38.55 41.45

Part centre
1.45

M8*1.25 - 10.0 mm depth
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0.467 kg

Material
Aluminium 7068

Quantity

Heat treatment / Surface treatment

- 

D. Freitas & I. B. Butler D. Freitas
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Part name

Job codePart code
WKSP00229

Unless otherwise specified dimensions are in millimetres

Ø 08

Ø

12
0

10
38

24
38

2

Ø 44

Ø 44

Ø 13

2

(1
0)

25 - 0.00
0.15+Ø

21 - 0.05
0.15+Ø

40
40

25 - 0.00
0.15+Ø )6°N( Ø 2.8

)6°N( Ø 2.8

60
°

60°

66

R2

R2

75°

75°

45
°

45°

R2

R2

R1

R1

2

( )

( )

( )
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Weight
0.790 kg

Material
Grade 5 Titanium

Quantity

Heat treatment / Surface treatment
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±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code
WKSP00232

Unless otherwise specified dimensions are in millimetres

22M x1.5

12 2

23Ø

13.3 H7

17

10 H7Ø 8M  (N°6)

10 14

25.0Ø

30.3Ø

1.
3

19 - 0.10
0.00+Ø

25 - 0.20
0.00+Ø

12

(2
7)

80Ø

Ø66

60
°

30°

60M x3

56Ø

3

49

22

75
 A

F
= 

=

15

B ( 4 : 1 )
10-32 HPLC fitting

10
-3

2 
UN

F-
2B

0.195"min

0.248"

0.410"±0.003"

40
°

Ø0
.1

30
"

Ø0
.0

67
"

�
Ø0

.0
08

" X

�
Ø0

.0
04

" X

X

8
1.

68Ø

( -0.015
0.01+ )

(-0.20
0.00+ )

(
(

)
)

O-ring groove
25.5 ID (+0.10/-0.00) 
30.3 OD (+0.01/-0.015)
Depth 1.3 mm 

D. Freitas & I. B. Butler D. Freitas

F. Fusseis

Upstand
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Actuator Carrier
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3.069 kg

Assembly name

Assembly code

1/1

Job code
Quantity

Unless otherwise specified dimensions are in millimetres

D. Freitas & I. B. Butler D. Freitas

F. Fusseis

15
0

11
5

80Ø
M60*3 thread (to match on top platen)

Ø60

10

25

20

5

5

80

30

30

5

25

M48*1.5 thread (to match actuator)

Grade 5 Titanium

Edges 
broken

1
2

Ø75 - 0.10
0.00+( )

Ø64
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LVDT ring
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D. Freitas & I. B. Butler D. Freitas

F. Fusseis

37.5 5Φ10

20

Thickness 20 mm

2  M4 grub screws  

2  M4 grub screws 

120°

20

3

3

14

2 M4 grub (6.2 length/cone)
screws for LVDT

Aluminium 6000 series

2  M4 grub screws  

- 0.00
0.05+

100

10
0

Edges (inside & outside) broken

( )

7.50 - 0.00
1.00+( )offset
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Weight
 kg

Material
Stainless Steel

Quantity

Heat treatment / Surface treatment

-  ÷  XX OVER XXXXXXX  ÷  XXXXXX  ÷  XXX

±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code
WKSP00238

Unless otherwise specified dimensions are in millimetres

28 Ф

30

28 Ф

3.5

13.5

14

3.5

Groove for heater’s wires
Edges broken

D. Freitas & I. B. Butler D. Freitas

F. Fusseis
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WeightMaterial
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Job codePart code

Unless otherwise specified dimensions are in millimetres

M5 clearance hole

25 M3 Grub screw 
Cone
6.1 length

1/4’’ - 6.2 mm

84

View from top

Φ18

Brass cap

Φ10

11

M5 Thread

10

16 20
64

D. Freitas & I. B. Butler D. Freitas

F. Fusseis
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WeightMaterial
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Quantity

Heat treatment / Surface treatment
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D. Freitas & I. B. Butler D. Freitas
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Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres

9.90 mm ID
10.36 mm OD

090

9.90 mm ID
10.36 mm OD

Inside surface polished with Diamond 
powder suspensions up to 1/4 microns

clean ends

(1.
00

+
)

- 1
.0

0

Cut and clean the ends
They must be perfectly square

(As coming from supplier, 
the pistons OD must be adapted 

if Jacket’s ID is di�erent )

Obtained from Goodfellow copper tubes
(Ref: CU00-TB-000145 Copper)
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WeightMaterial
Graphite 6507

Quantity

Heat treatment / Surface treatment
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±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres

14.7 - 0.10
0.00+Ø

10.4Ø

60

10

10

Graphite sleeve

14.7 - 0.10
0.00+Ø

10.4Ø

- 0.30
0.00+

(1.
00

+
)

- 1
.0

0

- 0.30
0.00+

( )

( )

( )

( )

D. Freitas & I. B. Butler D. Freitas

F. Fusseis

Ø1 hole

Ø1 hole

+2 Manual shavers/hand reamers to
adjust ID perfectly to the Copper Jacket
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WeightMaterial
PEEK

Quantity

Heat treatment / Surface treatment
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±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code
WKSP00230

Unless otherwise specified dimensions are in millimetres
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15Ø

11
6

21 - 0.10
0.00+Ø

15Ø

0.10+
- 0.10

0.10+
- 0.10
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( )
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( )

D. Freitas & I. B. Butler D. Freitas

F. Fusseis
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Weight
0.011 kg

Material
PEEK

Quantity

Heat treatment / Surface treatment

- ÷ XX OVER XXXXXXX ÷ XXXXXX ÷ XXX
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Part name

Job codePart code
WKSP00231

Unless otherwise specified dimensions are in millimetres

25 - 0.15
0.00+Ø

21 - 0 .00
0.10+Ø

14

2

45°

Round the edge to fit 
inside the Pressure Vessel

Bevelled edges
inside

Zoom on
Bevelled edges

0.5 1.5

1.0

( )

( )

D. Freitas & I. B. Butler D. Freitas

F. Fusseis
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Weight
0.065 kg

Material
Grade 5 Titanium

Quantity

Heat treatment / Surface treatment

-  ÷  XX OVER XXXXXXX  ÷  XXXXXX  ÷  XXX

±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code
WKSP00233

Unless otherwise specified dimensions are in millimetres

To be obtained from a Ø12 f7 centerless ground bar 

A-A

1.9
9.90Ø

(Ø )

 4.0Ø

(2
.0

)

12
1-

M
in

im
um

2.0

Radius from 1/8’’ to 4.0 mm
Unsharpened edges

8.32.0

1/8’Ø
1.0Ø

Series of circumferential
grooves
0.5 mm wide 
on a pitch of 1.5 mm 
0.05 mm deep

27.537.5

Ø2

FINAL

Ø 9.5
taper from 10 to 9.5 mm
no sharp  edges

13
0

FOR GUNDRILLING
&

SPARK EROSION

1/8’’Ø

1.0Ø
blind hole

15

length to be adjusted
 to the end of the 
1 mm blind hole

to fit in top fluid port

3.2 -

3.2 -

10Ø

10 f7(Ø )

9.90

50

ground finish
(mirror polish 

needed)

5 mm Taper from 
10.0 to 9.90 mm

1) 2)

3)

Flow Chart
1) Taper 10 mm to 9.90 mm (1)
2) Cut the piston to lenght = 130 mm (1)
3) Gundrilling for 3.2 mm hole (external)
4) Spark erosion for 1 mm hole (external)
5) check where the 1 mm hole ends  
and drill 2 mm hole to connect on the side (2)
6) Adjust the length of the piston to have the
2 mm hole at about 8.3 mm from top (2) 
7) Taper on the top end of the piston to 9.5 mm
+ broken edges (2)
8) Radius on the 3.2 mm hole
 + unsharpenned edges (2)
9) Circumferencial  grooves (3)
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Weight
0.002 kg

Material
Phosphor Bronze

Quantity

Heat treatment / Surface treatment

-  ÷  XX OVER XXXXXXX  ÷  XXXXXX  ÷  XXX

±0.1 ±0.2 ±0.5 ±1

Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres

3.
8

2.
3

10 H7Ø

20Ø

13.3 f7Ø

Made to fit Top Platen
each top platen has its own retainer
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Weight
0.031 kg

Material
Grade 5 Titanium

Quantity

Heat treatment / Surface treatment

-  
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Part name

Job codePart code
WKSP00234

Unless otherwise specified dimensions are in millimetres
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Weight
0.065 kg

Material
Stainless steel

Quantity

Heat treatment / Surface treatment
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Job codePart code

Unless otherwise specified dimensions are in millimetres

 

A-A’

7

 from Ф3.2 to 4 

snug �t on piston

Brazed SS tube of 1/16 OD + HPLC connector

Ф10*2 FPM O-ring

4
1

20

Ф30

Ф10 H7 
Ф13.3 H7

Ф 3.2 o�-centered 
to meet top piston

1/16 OD

8.4 5

Ф10*2 FPM O-ring
Groove dimensions:
13.3 mm OD
Width 2.1 mm

13

7

Radius on top
and bottom

(2 mm) 

Ф18

View from top

Ф3.2
7.5

8.9

View from Bottom

Ф30

Ф18

Ф30

Ф10

3.5

5.9

Ф3.25.9

3.5

A-A’
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Material
Stainless steel

Quantity

Heat treatment / Surface treatment
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Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres
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M48 threadM28 thread

5 4 Φ

2

58

2

34

4

7

4 Φ Pin holes (hole diameter can be 
adapted to suit any pin wrench)

View from top

48
28

2
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Weight
 kg

Material
Stainless Steel

Quantity

Heat treatment / Surface treatment
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Part name

Job codePart code
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Unless otherwise specified dimensions are in millimetres

Φ9.89 (+0.00/-0.05)

13
0

Slightly smaller than pistons
Mirror polished
Used to gage the jackets
& assemble
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Φ17

11.5

10.5

M3 SS grub screws
Cone shape 
6mm length 
polished tip

3

3

M3
5.5

Φ17

M3 thread

Edges broken
+ manual polish
Radius 3.0 (6.00 cutter)
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Sample polishing guide
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Stainless steel

Quantity

Heat treatment / Surface treatment
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Part name

Job codePart code

Unless otherwise specified dimensions are in millimetres
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