








































































































































































































































































































































































HPC Rotor Blades  Dimensional Inspection 

 

Stage 1 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stage 2 and 3 

FOR CFM56-5B SAC 3D Aero; CFM56-5B DAC 3D Aero 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FOR CFM56-5B/3 SAC 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stage 4-9 

EFFECT CFM56-5B SAC Non 3D Aero 

 
 

 

 

 

 

 



EFFECT CFM56-5B SAC 3D Aero; CFM56-5B DAC 3D Aero 

 

 

 



  

 

 

 

 

 

 

 



EFFECT CFM56-5B/3 SAC 
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 DOWEL PINS AND EXTRACTABLE DOWELS

Dowels are solid pins, usually precision ground to narrow 

limits to permit accurate fitting, they are traditionally used  

to hold parts together in a fixed alignment, relying on the  

tightness of fit to stay in place.  

Some applications for solid pins require clearance or  

transition fits on at least one of the components to be  

fastened.  There are three factors that determine the  

size of hole needed: 

<	The tolerance on the dowel 

<	The tightness of fit needed

<	The hardness of the components into which the dowel is to be fitted

TOLERANCES AND FITS
Our range standardises on m6 tolerance, which corresponds to the ISO and DIN standards*. The m6 tolerance  

is a ‘plus tolerance’ range and is normally used for interference fits.  Also available are the minus tolerance  

ranges, h7 and h8.

HOLE TOLERANCE GUIDE
Hole material Hardened steel Mild steel Aluminium / zinc / brass

Interference fit Pin Ø less 5 microns Pin Ø less 25 microns Pin Ø less 35 microns

Transition fit Pin Ø less 2 microns Pin Ø less 5 microns Pin Ø less 5 microns

Clearance fit
Pin Ø plus 25–60 

microns

Pin Ø plus 25–60 

microns

Pin Ø plus 25–60 

microns

FITTING DOWELS INTO BLIND HOLES
When a dowel is interference-fitted into a blind hole, it increases the pressure of the air trapped in the hole.  It is 

recommended that the dowel should have an air release flat ground along its full length to prevent the dowel being 

ejected under the pressure of compressed air, or bursting the component into which it is driven.

MATERIALS**
Through hardened steel 100Cr6, WS 1.3505 hardened and tempered to 

HV 550-650

Mild steel, unhardened WS 1.0718 (9SMnPb28)

Stainless a2 WS 1.4305 or 303S31

Stainless a4 WS 1.4571 or 316S11

*See page 37 for full details.

**Other materials are listed under ‘special pins’.  See page 38 for material compositions.
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STANDARDS

Dowel pins are made to several national or international standards, each with slight differences in chamfer forms, 

length tolerances and available materials. 

STANDARD STOCKED MADE TO ORDER
DIN 6325 Diameters 1–20mm in 

steel, through-hardened 

and ground to m6

Other tolerances 

Stainless steel 

Diameters not shown overleaf

DIN 7  
Note; overall length is greater than nominal length. 
See dimension C and refer to table on next page

Diameters 1–30mm in mild 

steel ground to m6

Diameters 0.8–25mm in 

stainless A2

Diameters 1–12mm in 

stainless A4

Other tolerances

Diameters not shown overleaf

Dowels 14-25mm in stainless A4

ISO 2338 (1998) Diameters 1–25mm in mild 

steel ground to m6

Diameters 1–25mm in 

stainless A2

Other tolerances

Stainless A4

Diameters not shown overleaf

ISO 8734 (1998) Diameters 1–20mm

Through-hardened steel 

ground to m6 (8734A)

Case-hardened steel ground 

to m6 (8734B)

Through hardened 

martensitic stainless (8734C)

DIN 7979D Diameters 4–20mm in 

steel, through-hardened 

and ground to m6

Diameters 4–20mm in 

stainless A2

	

ADDITIONAL STANDARDS

BS 1804 PART 1 Solid dowels in inch sizes in low carbon steel, case-hardened for diameters 1/8”-1

BS 1804 PART 2 Solid dowels in metric sizes in low or high carbon steel, hardened for diameters of 4mm  

and above

BS 1804 PART 3 Extractable dowels and taper pins

BS 7055 Equivalent to ISO 8734

ISO 8733 Equivalent to DIN 7979A (unhardened)

ISO 8735 Equivalent to DIN 7979D (hardened)











SAFETY REGULATIONS FOR THE USE OF LIFTING EYE BOLTS AND LIFTING EYE NUTS

The following working loads (WLL) are valid for eye bolts DIN 580:2018 and for eye nuts DIN 582:2018 made of C15E steel and A2/A3/A4 stainless steel.
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DIN 582:2018
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Please note: Lifting Eye Bolts and –Nuts are LIFTING 
ACCESSORIES and are not classed as common 
hardware. Safety regulations provide for a product's good 
quality as well as for the examination by the user of the 
product's compliance with the technical requirements 
provided for by the standards of reference and by 
Community regulation 2006/42/EC. Compliance must be 
declared by the manufacturer in certificate 3.1 EN 10204.

For lifting eye bolts and lifting eye nuts to bear the   CE
marking, the manufacturer must issue a Declaration of 
Conformity stating that the parts meet the requirements 
of Machinery Directive 2006/42/EC (unless supplied 
separately, the declaration is included in certificate 3.1 
EN 10204).

Ensure that the pack always contains the user instructions 
and test certificate 3.1 EN 10204 relative to the production 
lot of Lifting Eye Bolts or –Nuts you are purchasing or 
installing.

If the Lifting Eye Bolts and –Nuts are to be exported (as 
equipment and/or machinery components) a Declaration of 
Origin issued by the manufacturer must also be provided. In 
this case too, unless supplied separately this declaration is 
usually included in certificate 3.1 EN 10204.

The chemical analysis of the hot-moulded Lifting Eye Bolts 
or –Nuts made of C15E steel must show an aluminium 
content (min. 0.025% - max. 0.050%).

Stainless steel Lifting Eye Bolts and –Nuts can be 
passivated and this surface treatment must be stated in 
certificate 3.1 EN 10204. Please note: stainless steel Lifting 
Eye Bolts and –Nuts must be hot-moulded and not die-cast.

DIN 580:2018 DIN 582:2018
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INSTRUCTIONS FOR USE.

LEGEND OF THE LETTERS ON THE FASTENERS:

A

D

B

E

CThread / Dimension.

Permissible working load limit (WLL) for straight lifting.

Lot.

Manufacturer’s Mark.

Material.

Before re-use make sure there are no surface flaws (ie: pits, voids, folds and 
seams, deformation of  the ring, missing or broken threads, rust, etc..).

Lifting eye bolts or -nuts shall be completely tightened.The 
permissible working load limit (WLL) is allowed only if the bolt or nut  
is tightened to the part it’s lifting. If you use mechanical tools for 
tightening, make sure not to over-strain the shank. Before lifting 
make sure that the rope and/or  hook  is  stretched.

The permissible working load limit (WLL) marked on bolts and nuts is valid only 
for straight lifting. The permissible working load limit for lifting on an angle at 45° 
or for orthogonal lifting at 90° is mentioned on the packing label (see dwg. at 
point 9 and 10). During lifting with more bolts or nuts,  all rings shall be aligned by 
tightening. To achieve this, it may be necessary to  use  washers with at least the 
same diameter as the bearing area.

The permissible  working  load  limit (WLL)  applies  to  temperatures  between
-20°C to + 200°C  (-4°F to + 392°F).

Lifting eye bolts -nuts must not be used with the ring’s side pull. 

MANDATORY DOCUMENTATION: LEGEND OF THE SYMBOLS ON THE LABELS:

1

8

2

3

9

4

10

5
11

6

7 12

Standard / Table.

Permissible working load limit (WLL)
(straight lifting) in kilograms - kg

Type and dimension of thread.

Number of pieces per packing.

Permissible working load limit 
(WLL) at 45° in kilograms - kg

Lot number.

Permissible working load limit 
(WLL) for orthogonal lifting at 
90° in kilograms - kg

Surface treatment.
Tensile Strength 
(on the specimen).Material.

Chemical Analysis. Analysis Number/Certificate 
Number.

13 Draft of the fastener in the box.

MEC WOLF SRL - Via Cascina California, 39
I-22036 ERBA (Co), ITALY

Ph. 0039-031-33303 - Fax 0039-031-3330411
infomec@wolf.it   www.mecwolf.it



DIMENSIONS OF LIFTING EYE BOLTS -NUTS 

LIFTING EYE NUT DIN 582:2018

LIFTING EYE BOLT  DIN 580:2018
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296,3
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73,8
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260
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47,1

148,8

258,5
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58,9
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152,4
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141,2

62,1
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43,9
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41,1
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186,4

100,9

189,4

43,9

M52

120

206
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48

118,9

204,8

107,9

206,8

47,1

122,1

208,4

111,1

210,4

49,9

M60

80 8858 725050 58

9,59,5 11,5 13,5 15,5 18,5 23,5 27,4 31,3 37,3 45,215,5 18,5 23,5 27,4 31,3 37,3 45,2 78,8 86,857,1 70,949,149,1 57,1min.

max. 10,910,9 12,9 14,9 16,9 19,9 25,1 29,2 33,3 39,5 47,716,9 19,9 25,1 29,2 33,3 39,5 47,7 82,4 90,459,9 74,151,951,9 59,9

r ~ 44 4 6 6 8 12 15 18 20 226 8 12 15 18 20 22 35 4025 352525 25

13 16 20 20

24 24

23,4 23,4

25,2 25,2

28 28

27,3 27,3

29,3 29,3

25 25

24,4 24,4

26,2 26,2

30 30

29,3 29,3

31,3 31,3

35 35

34,3 34,3

36,5 36,5

40 40

39,2 39,2

41,7 41,7

45 45

44,1 44,1

46,9 46,9

50 50

49,1 49,1

51,9 51,9

Machined surfaces: Ra 3,2

Dimensions in millimetres

Dimensions in millimetres







Oswaldo Agostinho, António Rodrigues, João Lirani, Princípios de engenharia de 

fabricação mecânica – tolerâncias, ajustes, desvios e análises de dimensões, Editora 

Edgard Blucher, Ltda., São Paulo, 1977. 
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Nº Designação Nº da Norma     
Nº do Desenho Material Nº    

Ref
Prod. Semi Acabado                   

Nº do Molde  Nº da Matriz Peso Observações

40 CAVILHA STG1 HPC F_HPC_0104 AÇO INOX AISI 
304 8 32.01 MASSA EM GRAMAS

2 M8 LIFTING EYE BOLT DIN 580 7 47.79 MASSA EM GRAMAS

24 SOCKET HEAD SCREW M6 X 30 - 30S ISO 4762 6 1.137 MASSA EM GRAMAS

40 BARRA DA FERRAMENTA STG1 HPC F_HPC_0103 AÇO INOX AISI 
304 5 46.27 MASSA EM GRAMAS

80 COMPRESSION SPRING D5 X L35 EN 10270-1-SH 4 LESJOFORS CAT #15  - PART No. 5960 2.00 MASSA EM GRAMAS

6 ISO 2338 DOWEL PIN D10 X 24 F_HPC_PN01 3 TECHNIFAST DOWEL PIN 14.89 MASSA EM GRAMAS

2 TOPO DA FERRAMENTA STG1 HPC F_HPC_0102 ALUMÍNIO 6061 2 5.04 MASSA EM KG

1 BASE DA FERRAMENTA STG1 HPC F_HPC_0101 ALUMÍNIO 6061 1 33.40 MASSA EM KG

Projetou
Desenhou

Verificou

Tolerân.

Escala

Substitui:
Substituido por:

1:10

ISO
2768

m

FERRAMENTA 
STG1 HPC

2020-06-15
2020-08-31
2020-   -

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

F_HPC_0100

PESO ESTIMADO:
33.40 KG
(SEM CAVILHAS)

OBSERVAÇÕES

SOLIDWORKS Educational Product. For Instructional Use Only.
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1:5

ISO
2768

m

BASE DA FERRAMENTA 
PARA AS PÁS DO 1º 

ANDAR DO HPC

OBSERVAÇÕES
- COTAGEM E 
TOLERANCIAMENTO 
EM CONFORMIDADE 
COM A SIMETRIA EM 
RELAÇÃO AO PLANO 
HOTRIZONTAL 
REPRESENTADO NA 
VISTA DE PLANTA.

F_HPC_0101

2020-06-10
2020-08-29
2020-   -

MATERIAL:
ALUMÍNIO 6061

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

SOLIDWORKS Educational Product. For Instructional Use Only.
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MATERIAL:
ALUMÍNIO 6061

2020-06-11
2020-07-29
2020-   -

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

F_HPC_0102

SOLIDWORKS Educational Product. For Instructional Use Only.
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PEDRO RENDAS 
          MIEMC 47676

SOLIDWORKS Educational Product. For Instructional Use Only.
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SOLIDWORKS Educational Product. For Instructional Use Only.
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Nº Designação Nº da Norma     
Nº do Desenho Material Nº    

Ref
Prod. Semi Acabado                   

Nº do Molde  Nº da Matriz Peso Observações

56 CAVILHA STG2 HPC F_HPC_0204 AÇO INOX AISI 
304 8 23.43 MASSA EM GRAMAS

2 M8 LIFTING EYE BOLT DIN 580 7 47.79 MASSA EM GRAMAS

6 ISO 2338 DOWEL PIN D10 X 24 F_HPC_PN01 6 TECHNIFAST DOWEL PIN 14.89 MASSA EM GRAMAS

28 SOCKET HEAD SCREW M6 X 25 - 25S ISO 4762 5 1.014 MASSA EM GRAMAS

56 BARRA DA FERRAMENTA STG2 HPC F_HPC_0203 AÇO INOX AISI 
304 4 19.15 MASSA EM GRAMAS

112 COMPRESSION SPRING D5 X L35 EN 10270-1-SH 3 LESJOFORS CAT #15  - PART No. 5960 2.00 MASSA EM GRAMAS

2 TOPO DA FERRAMENTA STG2 HPC F_HPC_0202 ALUMÍNIO 6061 2 3.25 MASSA EM KG

1 BASE DA FERRAMENTA STG2 HPC F_HPC_0201 ALUMÍNIO 6061 1 21.52 MASSA EM KG

Projetou
Desenhou

Verificou

Tolerân.

Escala

Substitui:
Substituido por:

1:5

ISO
2768

m

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

2020-06-25

PESO ESTIMADO:
33.40 KG
(SEM CAVILHAS)

2020-08-31
2020-   -

F_HPC_0200

OBSERVAÇÕES

FERRAMENTA 
STG2 HPC

SOLIDWORKS Educational Product. For Instructional Use Only.
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PARA AS PÁS DO 2º 

ANDAR DO HPC

OBSERVAÇÕES
- COTAGEM E 
TOLERANCIAMENTO 
EM CONFORMIDADE 
COM A SIMETRIA EM 
RELAÇÃO AO PLANO 
HOTRIZONTAL 
REPRESENTADO NA 
VISTA DE PLANTA.

MATERIAL:
ALUMÍNIO 6061

2020-06-15
2020-08-29
2020-   -

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

F_HPC_0201

SOLIDWORKS Educational Product. For Instructional Use Only.
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SOLIDWORKS Educational Product. For Instructional Use Only.
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MATERIAL:
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SOLIDWORKS Educational Product. For Instructional Use Only.
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SOLIDWORKS Educational Product. For Instructional Use Only.
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Nº Designação Nº da Norma     
Nº do Desenho Material Nº    

Ref
Prod. Semi Acabado                   

Nº do Molde  Nº da Matriz Peso Observações

68 CAVILHA STG3 HPC F_HPC_0304 AÇO INOX AISI 
304 8 19.25 MASSA EM GRAMAS

2 M8 LIFTING EYE BOLT DIN 580 7 47.79 MASSA EM GRAMAS

68 BARRA DA FERRAMENTA STG3 HPC F_HPC_0303 AÇO INOX AISI 
304 6 9.59 MASSA EM GRAMAS

136 COMPRESSION SPRING D5 X L35 EN 10270-1-SH 5 LESJOFORS CAT #15  - PART No. 5960 2.00 MASSA EM GRAMAS

24 SOCKET HEAD SCREW M6 X 25 - 25S ISO 4762 4 1.014 MASSA EM GRAMAS

6 ISO 2338 DOWEL PIN D10 X 24 F_HPC_PN01 3 TECHNIFAST DOWEL PIN 14.89 MASSA EM GRAMAS

2 TOPO DA FERRAMENTA STG3 HPC F_HPC_0302 ALUMÍNIO 6061 2 2.29 MASSA EM KG

1 BASE DA FERRAMENTA STG3 HPC F_HPC_0301 ALUMÍNIO 6061 1 17.16 MASSA EM KG

Projetou
Desenhou

Verificou

Tolerân.

Escala

Substitui:
Substituido por:

1:5

ISO
2768

m

FERRAMENTA 
STG3 HPC

PESO ESTIMADO:
22.89 KG
(SEM CAVILHAS)

OBSERVAÇÕES
UNL-FCT-DEMI          TAP M&E

DISSERTAÇÃO DE MESTRADO 

2020-06-10
2020-08-29
2020-   -

PEDRO RENDAS
           MIEMc 47676

F_HPC_0300

SOLIDWORKS Educational Product. For Instructional Use Only.
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VISTA DE PLANTA.

MATERIAL:
ALUMÍNIO 6061

2020-06-22
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2020-   -   

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

F_HPC_0301

SOLIDWORKS Educational Product. For Instructional Use Only.
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SOLIDWORKS Educational Product. For Instructional Use Only.
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Nº Designação Nº da Norma     
Nº do Desenho Material Nº    

Ref
Prod. Semi Acabado                   

Nº do Molde  Nº da Matriz Peso Observações

76 CAVILHA STG4&5 HPC F_HPC_0404 AÇO INOX AISI 
304 8 13.20 MASSA EM GRAMAS

2 M8 LIFTING EYE BOLT DIN 580 7 47.79 MASSA EM GRAMAS

6 ISO 2338 DOWEL PIN D10 X 24 F_HPC_PN01 6 TECHNIFAST DOWEL PIN 14.89 MASSA EM GRAMAS

76 BARRA DA FERRAMENTA STG4&5 HPC F_HPC_0403 AÇO INOX AISI 
304 5 8.00 MASSA EM GRAMAS

152 COMPRESSION SPRING D5 X L35 EN 10270-1-SH 4 LESJOFORS CAT #15  - PART No. 5960 2.00 MASSA EM GRAMAS

28 SOCKET HEAD SCREW M6 X 25 - 25S ISO 4762 3 1.014 MASSA EM GRAMAS

2 TOPO DA FERRAMENTA STG4&5 HPC F_HPC_0402 ALUMÍNIO 6061 2 1.94 MASSA EM KG

1 BASE DA FERRAMENTA STG4&5 HPC F_HPC_0101 ALUMÍNIO 6061 1 11.97 MASSA EM KG

Projetou
Desenhou

Verificou

Tolerân.

Escala

Substitui:
Substituido por:

1:5

ISO
2768

m

FERRAMENTA 
STG4&5 HPC

2020-06-29
2020-08-31
2020-   -

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

PEDRO RENDAS
           MIEMc 47676

F_HPC_0400

OBSERVAÇÕES

PESO ESTIMADO:
16.99 KG
(SEM CAVILHAS)

SOLIDWORKS Educational Product. For Instructional Use Only.
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BASE DA FERRAMENTA 
PARA AS PÁS DO 4º E 5º 

ANDAR DO HPC

OBSERVAÇÕES
- COTAGEM E 
TOLERANCIAMENTO EM 
CONFORMIDADE COM A 
SIMETRIA EM RELAÇÃO 
AO PLANO 
HOTRIZONTAL 
REPRESENTADO NA 
VISTA DE PLANTA.

UNL-FCT-DEMI          TAP M&E
DISSERTAÇÃO DE MESTRADO 

F_HPC_0101

2020-06-25
2020-08-31
2020-   -   

MATERIAL:
ALUMÍNIO 6061

PEDRO RENDAS
           MIEMc 47676

SOLIDWORKS Educational Product. For Instructional Use Only.
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SOLIDWORKS Educational Product. For Instructional Use Only.
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MATERIAL:
AÇO INOX AISI 304

SOLIDWORKS Educational Product. For Instructional Use Only.
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FOR AIR ESCAPE

FLAT GROUND ON DOWEL 
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UNL-FCT-DEMI          TAP M&E
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CORTE LONGITUDINAL PARA 
SAIDA DE AR NA MONTAGEM
MODELO TECHNIFAST 
D10 X L24
A PARTIR DE ISO 2338 
(1998)

SOLIDWORKS Educational Product. For Instructional Use Only.
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