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[bookmark: _Toc34629269]Introduction 
Engineering design and drawing is a vital part in engineering. Traditionally the method of designing components is to create engineering drawings, create models of the components out of cheaper materials like wood plastic or metal and assemble the design to gain an understanding of how the assembly will work. If some components didn’t work, alterations to the drawings were made and parts recreated to ensure correct fit.  By using CAD (Computer Aided Design) allows the engineer to create the designs using three-dimension virtual models to give an accurate representation of the component.  These 3D models can then be assembled together to gain a further understanding of the fit and finish of the designs and to gain an understanding on how the components will interface. Once the 3D parts and assemblies are made, engineering drawings can be created. In these drawings all aspects of the parts are specified which includes; Shape, sizes, materials, tolerancing, angles of surfaces etc. Details of the parts can be specified in accordance to the drawing standards and the tolerancing standards that’s specified by the British standard 8888 which specifies how the drawing needs to be set out to ensure that anyone that reads the drawings can understand them clearly and can replicate the part.  
BS8888 is the British engineering drawing standard that ensures that the drawing itself conforms to specific guidelines in terms of layout.  This standard allows continuity for every drawing so that all engineers can understand what is being designed.  BSI group which release the UK’s national standard states: “BS 8888 defines the requirements for the technical specification of products and their component parts. The standard explains the way in which engineering drawings outline and present these specifications, and covers all of the symbology and information that engineers and designers need to include on their drawings, whether they are produced in 2D or in 3D, created using CAD systems and 3D modelling.
Acting as a navigational roadmap to the ISO standards, BS 8888 provides information engineers need on a regular basis, including the nuts and bolts of engineering specification. The revised standard aims to help UK industry move over more fully to the ISO system of geometrical product specification, and is based on the ISO GPS system of product specification standards. BS 8888 brings together all international standards needed to prepare technical product specifications. The standard aims to assist UK industry to use the 200 or more international standards on documentation, specification, and verification.” (BSI Group, 2017) As stated, BS8888 is a basis of what standard should be followed accordance to the guidelines set.  Within the guidelines are sub ISO (International Organization for Standardization) that defines each section of the drawing.  


[bookmark: _Toc34629270]Methodology 
Before the engineering drawing can be created, Parts needs to be constructed to specification.  Once each part is created, an assembly of the components can be incorporated together. The assembly is then analysed to be function and the interface between components are adequate for the function of the design.  If any modifications that needs to be incorporated needs to be completed before the drawings are made.   
Once the assembly is complete, the page can be setup ready for the respected drawings.  The page setup needs to conform to BS8888 and what is demanded from the client.  In this case, the sheets needs to be A4 size as specified by the client and the ISO standards that define the sheet layout is as follows; “BS EN ISO 5457: sizes and layout of drawing sheets” , ”BS EN ISO 7200:2004-data fields in title blocks and document headers” and “BS ISO 7573 Parts List” BS EN ISO”.
With the sheet up to specification, the assembly can be added to the first page so that the system can be shown how it’s can be assembled together. This includes any hardware like nuts and bolts.  A BOM (Bill of Materials) is also specified on the first page to give an understanding of the components involved to assemble the system.  All the components used in the system can then be drawn allowing one part per page. This is to give an understanding of each part individually.   Each part has section vies to show cross-sectional vies of the parts if there is certain detail in the part. Detailed vies are also used where applicable so show the component close to further highlight detain within the part.  Parts are then dimensioned accordingly from the measurements that’s defining the parts in the 3D design.  These dimensions and the obvious length, width, height, angles, diameters, radiuses etc anything to define the component correctly and accurately.  All drawings use third angle projection to display the components.  This is to conform to “BS ISO 128-30” and “BS ISO 5456-2”
Tolerances is then calculated based on the desired fit of the components.  For example, the top and bottom yoke needs to accommodate the fork legs but withstanding the forces being applied to it without slipping.  This is where the fit is specified based on the requirement. The component needs to fit inside one the components with ease and without the need to press or heat the components.  In this case a clearance fit is needed.  BY Using a table that specified in the “ISO 286-1” standard where it states the tolerance needed.  

[bookmark: _Toc34629271]Geometric Dimensioning and Tolerancing (GD&T)
Geometric dimensions and tolerancing or GD&T is a drawing system that uses symbolic language and tolerancing methods used on engineering drawings to describe the geometry of a drawing.  This allows the reader to gain an understanding of the features specified in an engineering drawing.  Using this standard also allows a degree of accuracy in terms of specifying key aspects certain features in the design.  It also focuses on feature to feature relationships to gain an understanding of how the design corresponds. This gives a better understanding of how each feature interacts (Krulikowski, 2009). There are many different standards that’s worldwide that define the symbols and rules used.  One standard is the American Society of Mechanical Engineers (ASME) Y14.5.  In our case the ISO standards are used when designing the engineering drawing of the Head Stock Assembly and parts.  
[bookmark: _Toc34629272]Tolerancing 
The parts that needs to have a specific tolerancing is the top yoke, bottom yoke, top insert, bottom insert and the main shaft.  The fitment type needs to identified initially to gain an understanding of the tolerance requirement.  First the top yoke is analysed. The section where the fork is inserted needs to have a clearance fit. Clearance fit is specified since the fork needs to be inserted into the yoke without the needs of pressing or heating the components. This means that the components can be inserted freely without any play. This is supported by the “ISO 20286” technical document which states the tolerancing types; 3.3.3.1 clearance fit, fit that always provides a clearance between the hole and shaft when assembled, i.e. the lower limit of size of the hole is either larger than or, in the extreme case, equal to the upper limit of size of the shaft, 3.3.3.2 interference fit, fit that always provides an interference between the hole and the shaft when assembled, i.e. the upper limit of size of the hole is either smaller than or, in the extreme case, equal to the lower limit of size of the shaft. 3.3.3.3 transition fit, fit which may provide either a clearance or an interference between the hole and the shaft when assembled (Internatinol Standards , 2010) 

The tolerancing used for the project is directed at hole and shaft fitment rather than linier fitment. To find the hole tolerances, a table is used that specifies the fits and the corresponding fitment. For the clearance fit, the hole class needs to be specified.  A diagram is used to select the type of hole in conjunction to the shaft.  By using the table and diagram together, a hole type can be identified. Looking at the top diagram of figure 1, shows the fits of holes in respect to the side of the shaft illustrated by the line in the centre.  The dashed rectangles represent the hole edge if seen from a cross section.  Clearance fit specifies that the hole is more than or equal to the shaft diameter. In our case. The shaft needs to be tight without any play to allow the clamp to tighten firmly.  The issue is that the shaft diameter is fixed so the hole needs to accommodate for the tolerance.  To simplify, the top of the fork shaft has a diameter of 52.6mm and the bottom section to clamp has a diameter of 58.4mm. The diameter of the fork legs is measured physically so the measurement is fixed. For the part to be a clearance fit, the hole must vary in the tolerance to ensure that the parts can fit together.  Knowing this, the hole class selected is “G” for both top and bottom yoke.  
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[bookmark: _Toc34629246]Figure 1 Deviation of Holes and Shafts (International Standards, 2010)




Since the hole fitment for top and bottom yoke is identified to be “G”, It can then be looked up on the bottom table “table 1”.  Looking at the clearance fit section, two classes is “G5 &G6”.  The number in the class is a grading system ranging from 1-16.  The higher the number, the tighter the tolerance.  In out case a “G6” would be suitable for the application.  Once the tolerancing class is specified, it can be looked up in the “limit deviations for holes” table.  
[bookmark: _Toc34629233][bookmark: _Toc34629254]Table 1Tolerance classes for holes (International Standards, 2010)
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[bookmark: _Toc34629247]Figure 2 Hole internal features of size (International Standards, 2010)

[bookmark: _Toc34629234][bookmark: _Toc34629255]Table 2 limit deviations for holes (FG & G) (International Standards, 2010)
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Using the table above (Table 2), the tolerance specification identified earlier can be identified.  This can be done by finding the size of the hole required then finding the Colum that specified the class found earlier. In the designated cell is then the specified tolerance.  There are two numbers in the cell. The top number is the ES which is the upper limit and the bottom number EI is the lower limit.  For the example of the top yoke, 52.6mm is identified by the blue arrow. The tolerance class is identified by the red arrow and the corresponding is found.  This process can be repeated for each tolerance required.  


Top Yoke Fork clamp
Required diameter: 52.6mm
Fit Type: Clearance
Tolerance class: G6 
Upper Limit Deviation (ES): +29μm = +0.029mm
Lower Limit Deviation (ES): +10μm = +0.01mm
Bottom Yoke Fork clamp
Required diameter: 58.4mm
Fit Type: Clearance
Tolerance class: G6 
Upper Limit Deviation (ES): +29μm = +0.029mm
Lower Limit Deviation (ES): +10μm = +0.01mm
Looking at the tolerances of the top yoke clearly shows that the size doesn’t go negative tolerance. This is since if the hole size reduced further than 0 then the fit would be tight and would be an interference fit. If tolerances are applied to the required diameter, the upper size would be 52.629mm. The lower limit would be 52.61mm.
These are all the tolerancing required for the design. The other holes and shafts have a 0.5mm space between each component so tolerancing isn’t necessary.

[bookmark: _Toc34629273]

Materials 
For each component, I have selected materials going on the assumption that all the components will be machined. This will affect my choice due the properties each material has in terms of strength, workability, corrosion resistance and its ability to machine.  For the Top yoke, bottom yoke, top insert and bottom insert, I have chosen aluminium alloy 6061. This is due to its medium strength, good workability, excellent corrosion resistance and its able to machine quite easily. This is supported by Table 1 where shows the different grades of aluminium alloys and each property.  In the application of these components, where the vehicle is used in a high stress environment supporting the vehicles weight as well as handling turning and suspension loads, this material should withstand the abuse.  Only issue with this material is the issue of material work hardening 
[bookmark: _Toc34629235][bookmark: _Toc34629256]Table 3 Aluminium Grades Specifying its Qualities (Metal Supermarkets, 2015)
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Table 3 is only a quick reference for selecting grades, material technical sheets are utilised to further investigate in material strength properties and should be used to compare the material types. Aluminium alloy 6061 material technical sheet is listed in the appendix 1. 
For the M6 Bolt and the Main top nut, Stainless Steel 316 was selected.  This material is already used for nut and bolt on the market. This material has a high tensile strength and has an excellent corrosion resistance to combat the salt on the roads.  Only issue is the problem of the material work hardening so machine speeds need to be low to reduce heat applied to the material.  Since this bolt and nut is readily available from a distributor also contributed to the material selection. Stainless Steel Alloy 316 data sheet in Appendix 2.
For the Main Shaft, the material needs to be stronger than aluminium, so a carbon steel is selected. First the forces and loads on this part needs to be considered. This component is responsible for connecting the forks to the steering tube. That means that the combination of the weight of the bike and the steering can cause allot of string on this part.  Low carbon steel is unsuitable since the material is quite flexible.  High carbon steel isn’t suitable for this application as well due to it being very brittle.  Mild carbon steel is the only choice for this setup in particular “EN 1.0301”.  This steel has a 0.07-0.13% carbon making it in-between low and high carbon steel.  This steel has a high tensile and sheer strength as well as its ability to be machined easily.  For these factors, mild steel is chosen for the main shaft.  Mild Steel EN 1.0301 data sheet in Appendix 3.
[bookmark: _Toc34629274]Conclusion 
The Assembly of the design proved to be more complicated than first expected due to the radiuses and intricate nature of the yokes which is difficult to translate onto a 2D engineering drawing while retain the GD&T standard.  Identifying the tolerancing standards was challenging find and identify due to the amount of options available.  The challenge of identifying the type of fit in terms of tolerancing the whole or the shaft respectively. Due to the nature of the fork size, the decision of specifying the tolerance on the clamp hole of the yoke was ideal.  Creating the drawing to GD&T and BS888 standard was also changing due to the amount of information required to employ the correct methods to ensure that the drawing conforms to the respected standards. 
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Documents Available on request:
· Geometrical product specifications (GPS) — ISO code system for tolerances on linear sizes — Part 1: Basis of tolerances, deviations and fits 
· Geometrical product specifications (GPS) — ISO code system for tolerances on linear sizes — Part 1: Tables of standard tolerance classes and limit deviations for holes and shafts  
· BSI Standards Publication - Technical product documentation and specification – BS8888
· 
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Appendix 1: Aluminium Alloy 6061 Technical sheet (ASM Aerospace Specification Metals Inc, 2015)
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Apendix 2 Stainless Steel 316 Data sheet (Sandmeyer Steel, 2014)
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Appendix 3 Mild Steel EN 1.0301 Data Sheet (Longhai Steel, 2013)
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provides an interference between the hole and the shaft when assembled, i.e. the upper limit of size
of the hole is either smaller than or, in the extreme case, equal to the lower limit of size of the shaft.
3.3.3.3 transition fit, fit which may provide either a clearance or an interference between the hole
and the shaft when assembled (Internatinol Standards , 2010)

To find the hole tolerances, a table is used that specifies the fits and the corresponding fitment. For
the clearance fit, the hole class needs to be specified. A diagram is then used to select the type of
hole in conjunction to the shaft. By using the table and diagram together, a hole type can be
identified.

The top yoke fork insert specifies a diameter of 52.6mm incorporating a clearance fit. Using the
table below, the tolerance is identified.

Materials

For each component, | have selected materials going on the assumption that all of the components
will be machined. This will affect my choice due the properties each material has in terms of
strength, workability, corrosion resistance and its ability to machine. For the Top yoke, bottom yoke,
top insert and bottom insert, | have chosen aluminium alloy 6061. This is due to its medium strength,
good workability, excellent corrosion resistance and its able to machine quite easily. This is
supported by Table 1 where shows the different grades of aluminium alloys and each property. In
the application of these components, where the vehicle is used in a high stress environment
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Based on the decision taken, the tolerance grades and the fundamental deviation (placement of tolerance
interval) should then be chosen for the hole and the shaft to give the corresponding minimum and maximum
clearances or interferences that best meet the required conditions of use.

For normal ordinary engineering purposes, only a small number of the many possible fits is required
Figures 12 and 13 indicate those fits which will be found to meet many of the needs of an average engineering
organization. For economic reasons, the first choice for a fit should, whenever possible, be made from the
tolerance classes shown in the frames (see Figures 12 and 13).

Sati
special applications the com

factory fits are obtained by the following combinations of basic holes system (see Figure 12) or for
tions of basic shafts system (see Figure 13).
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535 Determi

ion of a specific fit by calculation
In certain special functional cases, it is necessary to calculate the permissible clearances and/or interferences
derived from the functional requirements of the mating parts (see literature). The clearances andior
interferences and the span of the fit obtained from that calculation have to be transformed into limit deviations
and if possible into tolerance classes

For more information about determining tolerance classes, see Annex B.3.
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NOTE 1 According to convention, the fundamental deviation is the one defining the nearest limit to the nominal size.
NOTE2  For details concerning fundamental deviations for J/j, K/k, Mim and N/n, see Figures 8 and 9.

Since the hole fitment for top and bottom yoke is identified to be “G”, It can then be looked up on
the bottom table “table 1”. Looking at the clearance fit section, two classes is “G5 &G6”. The
number in the class is a grading system ranging from 1-16. The higher the number, the tighter the
tolerance. In out case a “G6” would be suitable for the application. Once the tolerancing class is
specified, it can be looked up in the “limit deviations for holes” table.

Table 1Tolerance classes for holes (Interngtingl Standards, 2010)
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can be shown how its can be assembled together. This includes any hardware like nuts and bolts. A
BOM (Bill of Materials) is also specified on the first page to give an understanding of the components
involved to assemble the system. All the components used in the system can then be drawn
allowing one part per page. This is to give an understanding of each part individually. Each part has
section vies to show cross-sectional vies of the parts if there is certain detail in the part. Detailed vies
are also used where applicable so show the component close to further highlight detain within the
part. Parts are then dimensioned accordingly from the measurements that’s defining the parts in
the 3D design. These dimensions and the obvious length, width, height, angles, diameters, radiuses
etc anything to define the component correctly and accurately.
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For each component, | have selected materials going on the assumption that all of the components
will be machined. This will affect my choice due the properties each material has in terms of
strength, workability, corrosion resistance and its ability to machine. For the Top yoke, bottom yoke,
top insert and bottom insert, | have chosen aluminium alloy 3003. This is due to its medium strength,
excellent workability and corrosion resistance and its able to machine quite easily. This is supported
by Table 1 where shows the different grades of aluminium alloys and each property.
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Metal
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Table 1is only a quick reference for selecting grades, material technical sheets are utilised to further
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and uses: Excellent joining characteristics, good acceptance of applied coatings. Combines relatively high strength, good
‘workability, and high resistance to corrosion; widely available. The T8 and T9 tempers offer better chipping characteristics over the
T6 temper.

Uses: Aircraft fttings, camera lens mounts, couplings, marines fitings and hardware, electrical fittings and connectors, decorative
or misc. hardware, hinge pins, magneto parts, brake pistons, hydrauiic pistons, appliance ftings, vaives and valve parts.

Data points with the AA note have been provided by the Aluminum Association, Inc. and are NOT FOR DESIGN
Physical Properties Metric English

Density 27 glec 0.0975 Ibfin®

Mechanical Properties

Hardness, Brinell E) AA; Typical; 500 g load; 10 mm bal
Utimate Tensile Strength 18000 psi AA; Typical
Tensie Yield Strength 8000 psi AA; Typical
Elongation at Break 2% AA; Typical; 1/16 in. (1.6 mm) Thickness
Elongation at Break 0% AA; Typical; 1/2in. (12.7 mm) Diameter

Moduius of Elastcity 689GPa 10000 ksi AA; Typical; Average oftension and compressi
fon modulus is about 2% greater than tensile
‘modulus
Utimate Bearing Strength 33100 psi Edge distancelpin diameter = 2.0
Bearing Yield Strength 103MPa 14900 psi Edge distancelpin diameter =2.0
Poisson's Ratio 033 Estimated from trends in similar Al alloys.
Fatigue Strength 621MPa 9000psi AA; 500,000,000 cycles completely reversed stress; RR
Moore machinelspecimen
Machinabity 0% 0-100 Scale of Aluminum Alloys

ords  [I2  English (United Kingdom) B nisplay settings  [JFocus B & - 1 1

Shear Modulus 3770 ksi Estimated from similar Al alloys.
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Mechanical Properties
Hardness, Brinell
Utimate Tensile Strength
Tensile Yield Strength
Elongation at Break
Elongation at Break
Modulus of Elasticity

Utimate Bearing Strength
Bearing Yield Strength
Poisson's Ratio
[T
Machinability

Shear Modulus

‘Shear Strength

Electrical Properties.

Electrical Resistivity

‘Thermal Properties
CTE, linear 68°F

CTE, linear 250°C
‘Specific Heat Capacity
‘Thermal Conductivity
Melting Point

Solidus
Liquidus

Processing Properties

Solution Temperature
‘Aging Temperature

Aging Temperature

national - X

30
18000 psi
8000 psi
5%
30%
10000 ksi

33100 psi
14900 psi
033
9000 psi

30%
3770 ksi
12000 psi

6 ohm-cm ~ 3.66-006 ohm-cm

236 ymim-"C
252 ymim-"C 14 yinfin-*F
0896 U/g°C  0214BTUM"F
180 WimK 1250 BTU-inhr-ft-F
582-652°C 10801205 °F

131 pinfin °F

1080 °F
1205 °F

985 °F
320°F
350 °F

| 8588882017 x | @ BSENISOSH X | @ 150-150276 X

AA; Typical; 500 g load; 10 mm ball
AA; Typical
AA; Typical
AA; Typical; 1/16 in. (1.6 mm) Thickness
AA; Typical; 172 in. (12.7 mm) Diameter

AA; Typical; Average of tension and compres:
Compression modulus is about 2% greater than tensile
‘modulus

Edge distancelpin diameter = 2.0
Edge distancelpin diameter = 2.0
Estimated from trends in similar Al alloys.

AA; 500,000,000 cycles completely reversed stress; RR
Moore machine/specimen

0-100 Scale of Aluminum Alloys
Estimated from similar Al alloys
AA; Typical

AA; Typical at 68°F

AA; Typical; Average over 68-212°F range.
Estimated from trends in similar Al alloys. 20-300°C

AA; Typical at T7°F

AA; Typical range based on typical composition for
‘wrought products 1/4 inch thickness or greater; Eutectic
‘melting can be completely eliminated by homogenization

AA; Typical
AA; Typical

Rolled or drawn products; hold at temperature for 18 hr
Extrusions or forgings; hold at temperature for  hr

References for this datasheet

‘Some ofthe values displayed above may have been converted fom hei orginal uits and/or rounde n oder o display the informalion n consistant format. Users
requining more precise data for scentic o engineering calulaions can ik on the property value o sea he original value a5 wel s raw conversions 1o aqivalert
s We achise. ihat you rly s the original value o e of 5w conersions n your calculabons 1o mINYZS rounaing ror. e s 2ak hat you rfer i Mateb's
‘Ciscisimr and ferms of use regardingthis informaton. MatWeb data and tols provided by MatWeb 11C.
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Corrosion reastance 1o Aloy + Food and Beverage Processi
For the M6 Bolt and the Main top nut, Stainless Steel 316 was selected. This material is already used 304304 n moderatelycorosve Mare
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marie atmospheres. The aloy has Mnese 0 0
excalln restance to itergranuiar Prashors oo
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Table 1 s only a quick reference for selecting grades, material technical sheets are utilised to further
investigate in material strength properties and should be used to compare the material types.
Aluminium alloy 6061 material technical sheet is listed in the appendix 1.
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In most applcations Aloy
316/316L has superior corrosion
resistance to Aloy 304/304L
Process environments that do not
corrode Alloy 304/304L wil ot
attack this grade. One exception,
however, is n highly oxidizing acids.
Such as nitric acid where staless
steels containing molybdenum are
less resistant. Alloy 316/316L
performs well in sulur contalning
Service such as that encountered in
the pulp and paper industy. The
allo can be used in high
concentrations at temperatures up to
120°F (38°C).

Aloy 316/316L also has good
resistance to piting n phosphoric
and acetic acid. It performs wel in
bolling 20% phosphoric acid. The
alloy can also be used in the food
and pharmaceutcal process.
Industries where It s utiized to
hanie hot organic and faty acids in
an effort to minmize product
contamination.

Alloy 316/316L performs well i
resh water service even with high
levels of chiorides. The alloy has
excellent resistance to corrosion in
marine environments under
atmospheric condiions.

“The higher molybdenum content of
Alloy 316/316L assures it il have
‘superior piting resistance to Alloy
304/304L n applcations nvolving
chioride solutions, partcularty n an
oddizing environrment.

In most instances, the corrosion
resistance of Alloys 316 and 316L wil
be roughly equal in most corrosive
environments. However, in
environments that are suffcently
comosive to cause intergranlar
orrosion of weids and hea-affected
zones Alloy 3161 should be used
because of s ow carbon content.
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and acetic ack. It porforns wol in
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We can produce 1.0301, DIN 1.0301, AISI 1010 stainless steel round rods, 1.0301, DIN 1.0301, AISI 1010 forging,sheet coil and profledstrip Deformed stee.flat
steel, mould steel wire have all specifications. With DuoNian production experience, strict control 1.0301, DIN 1.0301, AISI 1010 chemical composition and 1.0301, DIN
1.0301, AISI 1010 mechanical properties.From casting, forging, steel to hot and cold roling process, heat treatment, etc, we have the control of professional engineers.

Hgh- - ° - o o o We have advanced precision machining equipment, according to the requirements of users machining. in order to achieve the most satisfied with the user requirements.
Spuna [Cma |5 | e oe | wm
. . = o o = Production specification
. - - - R i Round bar steel: 1mm to 3500mm
Square-shape steet: 1mm to 4000mm
59 o | 3 o | oonoes | meam| e Plate steel:0.1mm to 4000mm
cuting | Soies [ E oote-

Widith: 10mm to 2500mm
Lenth: We can supply any lenth based on the customer's requirement
Forging: Shafts with flanks/pipestubes/slugs/donuts/cubesiother shapes

I Tubings: OD: 6-1800mm, i wall icknessranging fom 1-35 .
g [ 2 [0 2 eoon gm0 Finshed goods candion:ht forgingnot 0ing + annealingnormalzing  emperingGuenching + empern/any coniion based o the customersfequrement
S IO el i M Surface condions:scied (vt Working fShYrounrough machiNG/ine machinngoased on the customers fecuement
_ - - Furnaces for metallurgical processing: electrode arc + LF/VD/VOD/ESR/Vacuum consumable electrode.
- Utrasoicinspecton: 1003 utrasonic nspeconfr any nprfectons o based o e customrs requrementExcellnt servie for il Kncs of ndustiesvih ackantages
BEEE I ey e o oftechnologies,saupment and prce

We serve you with our honesty, inteqrit, and professionality.
1.0301, DIN 1.0301, AISI 1010

Designation by Standards

Brand Name LH No. Mat. No. DN EN AsSI
c10 512 1.0301 co - 1010

The information snd st i thisproduct dts sheet are sccurate o the best of our knowiedge and
bedel. s e menced for mformalonal purposes . and may be revsed sty e whou
otice. Appicatons suggested for the mtengs . deserbed iy 1 hel feaders make ther own

Chemical Composition (in weight %)

liions wd Gacsions, an s neithe Quaantess nx 10 b8 Consre 5 exprs o ped SANDMEYER
Varanties of sty o ise ¢ o SppRCAGr STEEL COMPANY 5 ] G B W v W omm
010 max 0.40 045 - - - - - -
Description
Appendix 3 Mild Steel EN 1.0301 Data Sheet (Longhai Steel, 2013) 1015 a plain carbon el with a nominal 0.10% carbon content i a reatvlylow srengih gt but  may be quenched and tempered forincreased sirengt
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Adjust Picture Styles 1= | Accessibilty Arrange Size nloA Physical propertes (avarage values) at ambient temperature
us of elasticity [10° x Nimm?]: 210
Designation by Standards
785
uctivity [Wim KJ 58.6
TS TS TR Electric resistivity [Ohm mm2m]: 0.1
c10 =B 5D - o Specifc heat capacitylJig KI: 045
Coefficient of Linear Thermal Expansion 10°€ °C1
Chemical Composition (in weight %) |20-100°C 20-200°C
1o s
c s Mi o Mo NV W Otes
10 max 040 045 - - - -
Soft Annealing
eat to 850-950°C, cool slowly. This will produce a hardness of 90-100 HE.
Description

Stress Relieving

C10is a plain carb with a nominal 0.10% carbon content. It s a relatively low

3y be quenched and tempered for increased strength

relieving to remove machining s

should be carried out by heating to appro
1

ng for 1-2 hours at heat, followed by air cooling. This operation is

ormed to reduce distortion during heat reat

Forging

Hot forming re: 1200-950°C.

Machinability

Id drawn or cold worked

condition. Based upon carbor

ing of 55%

Corrosion Resistance

This is a plain carbon steel and has no corrosion

tance. It vill rust unk

s protected.

Welding
c10

i may

4 by all of the standard w

Cold Working
C10is easily co

work

ere cold working 2 siress relief, or ful, anneal should be.

ormed.

Mechanical properties
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C10is easily cold worked by traditional me:
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Mechanical properties

0301, DIN 1.0301, AIS! 1010 M
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mechanical properti

rical properti
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5.0ur production completely according to 1, DIN 1.0301, AISI 1010 standards to meet the 1.0301, DIN

anical can also according 1o the customer request, to meet the requirements of customers of 1.0301, DIN 1.0301, AISI 1010

Heat treatment
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010
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Machining
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Welding performance
0301, DIN 1.0301, AISI 1010 Welding performa

0301, AISI 1010 Welding performance, can a
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ur production completely according o the 1.0301, DIN 1.0301, AISI 1010 standards to meet the 10301, DIN
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