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Memo:

Date;  June 10,2011

To: Technical Drafting Contestants
From: Technical Drafting Committee
Re: Housing for Gear Driven Pulley

Overview:

A major automobile Manufacturer has requested from our company the design of a front cover housing assembly that will be used to provide an additional
pulley to drive an AC motor. This company has provided pertinent details regarding the housing, pulley diameter and V-belt type requirements, as well as the
gear specifications. This company requires that the pilot base of the housing have a hole dnlled through it for oil to pass through the gallery of the housing and
the bushing, and that the hole needs to be align with an existing oil feed hole in the engine front cover. The details of the hole placement will be provided in
their documentation. The drawings below are required to complete this Housing Assembly for Gear Driven Pulley.

The part sumbers to be used are:

15980 1 Assembly | ousing/Gear-belt Assembly
15981 1 Detail Aluminum Housing

15982 1 Detail Bronze busing

15984 1 Detail Threaded and keyed shaft
15983 1 Detail Spur Gear

15986 1 Detail V-Belt Pulley

General Considerations:

Al dimensions in this documentation are given in inches unless otherwise noted.

Use nominal dimensions for all parts unless special fits are required.

Dimensions are shown in this document as 4 place decimals for clarity - you do not need to make them match the title block tolerance zone for this
fesi.

A surface finish of 32 microinches shall be applied to all sealing surfaces (which mcludes Datum A on the Housing), the inside V of the V-Belt
Pulley, the bearing surface of the Shaft, and the Spur Gear teeth mating surfaces. All other surfaces will have a finish of 63 micreinches.

Show all threads as a simplified version — is not a requirement to illustrate 3d threads

Unidentified fifets shown on the housing are .25R.

*, R N
o e o o

2e o
e o



Drawing Requirements Swmary:

PART: 15980 HOUSING ASSEMBLY FOR GEAR DRIVEN PULLEY:
This is the assembly drawing that calls out the parts that make vp the assembly, and shows how it is to be assembled.

YOUR TASK: Produce a drawing that shows how to properly put this assembly together. At ¢ minimum you need to provide a jull section view and an
exploded isometric view along with the Bill of Materials. On this drawing include a note with suggestions on how this assembly could heve been designed for

better functionality or assembly. -

PART: 15981 Housing:

This is the main component of this engineering project. This Housing will support 2 bearing and a shaft and have zn oil gallery that needs to be aligned with an
existing feed from this particular astomobile engine. The housing will be cast with A360, a die cast aluminum alloy with a density of .095 lbs/cubic inch. The
counterbore and the oil hole are sized to match the Bronze Bushing. The head of the Bronze Bushing will be fush with the face of the Housing and the oil hole

size & location need to match the hole in the Bronze Bushing.

Your task 15 to defme the following geometric tolerances on the part as follows:
1) Specify a flamess tolerance of 6.0020 on Datum A.
2) Designate the 1,1266/1.1250 shaft hole as Datum B and apply a perpendicularity tolerance of .0050 with respect to Datum A to the same shaft hole.

3) Specify a positional tolerance of L0050 at maximum material condition with respect io Datum A and Datum B on the shaft hole counterbore. Rememdber,
feature-of-size datarn features need a material condition modifier,

YOUR TASK: Produce a drawing for this part that includes a 2d offset section, such as seen below. Create a 3d half Section that cuts through the oil hole. You
also need to show a 3d wireframe or solid view of this part.
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PART: 15982 Bronze Bushing: - —

This component of this engineering project represents a bearing surface that will also contain the passageway for ol to lubricate the shait that furns within this
part. Your drawing will provide all of the required information needed to make this part that will be inserted into the housing, The material that the Bronze
Bushing is comprised of is: Bronze in its middle layer and Pb 2nd STFE (Siainless steel reinforced Polytetrafluorogthylene) as its surface. The materzal is called
SF-1F. The matesiaf will support speeds up to 5m/s and has a load capacity of 140N/mm squared. ’ ' .

The horizontal .0625 Dia hole is centered vertically in the upper flange. The outer diameter of the groove in the middle of the bushing is centered in the wail
thickness and is coincident with the centerline of the vertical .0625 Dia hole. You need to calculate the proper height of the groove in order to make the groove
volume be 0139 cubic inches. For this calculation nse nominal sizé values before any tolerances are applied and caiculate the compiete theoretical volume
without the interaction of the vertical hole. Show your calculations on this drawing - calculations may be typed or handwritten. The bore will be an RC1 it on
the shaft. The head of the bushing will be an LN2 fit to the ID of the counterbore in the Housing. : i

Since it is imperative for this design that the hole in the bushing line up with the bole in the housing, make sure you call that out on the assy drawing.

YOQUR TASK: Produce a drawing for this part thot includes a front view, a botfom view, and both a 2d and a 3d full section view that cut through the center of
the vertical oil gallery similar to what is shown below. You also need to show a 3d wireframe or sblid view of this part.
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PART: 15983 Oil Seal: ‘
This component of this engineering project represents 2 seal that will be pressed into the top part of the housing. This part’s manufacturer is the National Seal

Corporation. Oi pressure, from most atomobile engines, has an operational range of 15-50 psi depending on RPM and engine warm up.

YOUR TASK: Use the attached manufacturer’s drawing to create the seal for use in your assembly. Assign it a part aumber of 15983 in the Bill of Materials.



PART: 15984 Shaft: U -
This component of this engineering project represents a threaded shaft with a chrome faced bearing surface, The shaft has keyseats for the #203 Woodruff keys.
Look up the key & keyseat dimensions on the attached data sheets. Fach key needs to be positicned such that it is centered under its respective hub. The
threaded areas, as indicated below, will accept the special hex nut as shown below. Itis an ASTM A563-Grade Cout The washer is a special washer with
dimensions as shown below. The thread length on cach end needs to be sn appropriate length. Break the edges of the bearing surface area. Assign appropriate
Bili of Materials part numbers to the nut, washer & key to be shown in the Bill of Materials on the 15980 drawmg,

YOUR TASK: Produce a drawing of the shaft thal includes a ﬁ'ont’.'view emd ot end view. You also need to show a 3d wireframe or solid view of this part.
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PART: 15985 Spur Gear: ,

This component of this engineering project represents an involite spur gear, which is driven by a mating gear inside the engine case cover. These gears have
specific mathematical relationships that aliow an engineer to design a gear to fit a specific gear ratio and OD requirement. The geer transmits torque into the
shaft through a #203 Woodruff Key, and is secured onto the shaft with a flat washer and anut. Standard drafting practice usuatly aflows a gear to be shown as a:
simplified representation because a gear manufacturer can produce the gear if the correct information is supplied. For this contest you only need to show 2
simplified version. : ’

YOUR TASK: Produce a drawing with proper views that define the bore, the keyway, the OD, the piich diemeter and the thickness of the gear. You also need
to include a chart of information as defined below. The bore diameter needs to match the shaff, and the keyway needs to be appropriate_for the key as defined
above. You also need to show a 3d wireframe or solid view of this part.

1o M= the number of teeth

a.5 DP= giomeglric pitch

22725 CP= circulotor piteh= 3.1416,/DP
LOME PD= pitch diomeier= N/DP _
125 OD= cutside diameter= N+2/DP
.&A0E RD= reot diomszier= OP-Z2D
10418 A= addendum= 1/DP

12605 b= degendum= 1.3157/DP

0163567 | C=  cleorance= 3137 ,/DF

22468 Wh= whole depth= A+D

183625 | &T= circular thickness= CF /2
031258 F= fillet

S.00 FA= pressurs angie
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PART: 15986 V-Belt Pulley:
This component of this engineering project is a cast aluminum V-belt pulley and this part is what furns a belt to drive an auxiliary AC motor for this
autorobile. ‘

YOUR TASK: Produce a drawing that includes a front view, a side view and a full section view. The bore diameter needs to match the shafl, and the keyway
needs to be appropriate for the key as defined above. You also need to show a 3d wireframe or solid view of this part,
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PART: 15980 HOUSING GEAR BELT ASSEMBLY:

This detailed and assembly drawing has 2 parts list of all of the components of the engineering project this company has been hired to complete. Below will be
a series of images representing what comprises PART 15980.

YOUR TASK: Create the detailed drawing and assembly drawing as seen below. There will be a series of snapshots of this drawing to help you complete this
project. You may illustrate the explodzd assembly as an Isometric Wireframe, or as a 3d model.

Detailed and Exploded Assembly Drawing
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Rendered Image of Exploded Assembly

Front View Render
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I(l I I HL x Voice: (703) 777-8810
Fax: (703) 777-8999

Champions at Work

Memo:

Date:  June 25, 2009

To: Technical Drafting Contestants
From: Technical Drafting Committee
Re: Housing for Gear Driven Pulley
Overview:

An Automobile Manufacturer has requested from our company the design of a front cover housing on an engine in order to provide an additional pulley to drive
an AC motor. This company has provided pertinent details regarding the housing, pulley diameter and V-belt type requirements, as well as the gear
specifications. This company requires that the recessed base of the housing have a hole drilled for oil to pass through the gallery of the housing to align itself
with an existing oil feed hole in the engine front cover. The details of the’ hole placement will be provided in their documentation. The drawings below are
required to complete this Housing Assembly.

1. An3d or Isometric drawing of the Housing for a Gear Driven Pulley, oriented in
Isometric Perspective to show all external parts. In addition on this drawing there
will be illustrated a Full Cross-section with a complete parts list. A Half Section
will be used when illustrating the Isometric or 3d drawing to show the central oil
galley hole that the housing is being lubricated by engine oil.

2. Adetailed drawing of the Gear Driven Pulley Housing with an offset section and
a 3d or Isometric Illustration of the housing.

3. Adetailed drawing of a bronze bearing with an oil gallery. This drawing will
show a full section and a 3d or Isometric View of this part.

4.  Adetailed drawing of an oil seal used at the top of the housing. This drawing
will be illustrated in 3d or Isometric View.

5. Adetailed drawing of a shaft threaded at both ends with the use of a woodruff
key to lock the pulley and gear into place. An additional view on this drawing
will Hlustrate a 3d or isometric view of this shaft.

6. A detailed drawing of an Involute spur gear, with an additional 3d or Isometric
view of this part.

7. Adetailed drawing of a pulley, designed for a keyed shaft. This drawing will contain a 3d or Isometric View of this part.
8.  The part numbers to be used are:

15980 Housing/Gear-belt Assembly
15981 Aluminum Housing

15982 Bronze busing

15983 High Pressure oil seal

15984 Threaded and keyed shaft
15984a Hex nuts

15984b flat washers

15984c woodruff keys

15985 Involute Spur Gear

15986 V-Belt Pulley

General Considerations:

. All dimensions in this documentation are given in inches unless otherwise noted.
. All sealing surfaces are to have a surface finish of 32 micro inches; top and bottom of housing, seal insert areas, inside V of pulley and
gear teeth mating surfaces. All other surfaces as in the housing can have a finish of 63 micro inches.



. Show all fasteners as a simplified version; it is not a rquirement to illustrate 3d threads

. The fillet on the Pump housing barrel is .25R

. All parts are to be a slide fit with a tolerance of .005-.0025, + or - .001

. Hex bolts are not illustrated in the assembly but are .25D x .75 x 12 TPI, with a.3125 tolerance shoulder.

Drawing Requirements Summary:

Skills USA 612512009
Drawing Quantity  Type Description

15980 1 atail/Assem Housing Gear/Pulley-Assembly
15981 1 Detail  Gear Driven Pulley Housing
15982 1 Detail  Bronze bushing with oil gallery
15983 1 Detail  High Pressure Qil Seal

15984 1 Detail  Threaded and keyed bearing shaft
15985 1 Detail  Involute Spur Gear (keyed shatt)
15986 1 Detail  V-belt pulley (keyed shaft)
159844 2 Detail  Woodruff Key (1/16" x 1/16")
15984b 2 Detail  UNC .5D Fine Thread Hex Nut
15984c 2 Detail  Flat Washer

PART: 15981 Gear Driven Pulley Housing:

This is the main component of this engineering project that will support a bearing, a shaft and have a oil galley that will align itself with an exiting oil feed from
this particular automobile engine. The housing will be cast with A360; a Die Cast Aluminum Alloy with a Density weight of .095 Lbs/cubic inch. Below is the
2 primary detailed drawings to describe this part and sufficient for you to create an Isometric or 3d Illustration of this Offset Section. The purpose behind this
section is to reveal the location of the oil holes in the top and section views. Below these views are exploded illustrations of the oil gallery holes in both views.
YOUR TASK: Draw the below detailed drawings with a 2d offset section; and create either an Isometric wireframe or 3d of the part as an Half Section.

< —@281314 HOLES)
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PART: 15982 Bronze Bushing with Oil Galley:

This component of this engineering project represents a bearing surface that will be also the passageway for oil to lubricate the shaft that turns within this part.
Your drawing and its accuracy will provide a manufacturer of bronze bearing bushings to make the part that will be inserted into the housing. The material that
the Bronze Bearing is comprised of is: Bronze in its middle layer and Pb and STFE (Stainless steel reinforced Polytetrafluoroethylene) as its surface. The
Material is called SF-1F. The material will support speeds up to 5m/s and has a load capacity of 140N/mm squared. Below is a detailed drawing of this part.
YOUR TASK: Draw the below detailed drawings and create either an Isometric wireframe or 3d of the part as a Full Section.

4, @

— e — — —— — e =]
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Exploded Top view of the Bushing




PART: 15983 High Pressure Qil Seal:

This component of this engineering project represents a seal that will be pressed into the top part of the housing after the Bronze busing is inserted. This part
manufacturer is the National Seal Corporation. Oil pressure, from most automobile engines has an operational range of 15-50 psi depending on RPM and
engine warm up. The housing was engineered to accept this oil seal as well as the shaft machined to spin within its rubber/plastic inner seal.

YOUR TASK: Draw the below detailed drawings and create either an Isometric wireframe or 3d of the part as a Full Section.

Callout of the Section View of the seal




PART: 15984 Threaded Chrome faced Bearing Shaft:

This component of this engineering project represents a threaded shaft with a chrome faced bearing surface. The shaft has recessed area for a woodruff key,
which will lock into place the pulley and spur gear. The threaded area as indicated below will accept a Hex Nut grade 8 composition.
YOUR TASK: Create the detailed drawings below and an Isometric wireframe illustration and/or a 3d model of these parts illustrated in Isometric

perspective.

i T

--—.-—|
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FLAT WASHER



PART: 15985 Involute Spear Gear:

This component of this engineering project represents an involute spur gear, which is driven by another inside an engine case cover. These gears have specific
mathematical relationships that allow an engineer to design a gear to fit a specific gear ratio and OD requirement. The spur gear is locked into position on the
shaft by a woodruff key and secured with a flat washer and fine thread nut.

YOUR TASK: Create the detailed drawings below and an Isometric wireframe illustration and/or a 3d model of these parts illustrated in Isometric perspective.
Below is a guided illustration on how to used the gear specification

3
10 M= the number of leath S
9.6 DP= digmelric pitch
3TN CP= circulator pitch= 31416 /0P £
10416 FO= pitch digmaters N /DR Il
1,25 Q0= putgide diometers M+ 2 /0P 1
BO0G RD= root diometer= DOP-20 g
10416 A= addendum= 1/DP
1208 D= dedendum= 1,/0P }
01354t fC=  cleorance= 0.157/DP J
22468 Wh= whole depth= A+D
163625 CTm gircular thicknessa CP/2
0X12%R F fillet
5.00 PA= pressure angle

Finished Tooth to be arrayed

D Point of tangency with Pitch Diameter
A

@.4870 -
@.4870 R.0313 —
—_— gc ; 9" PRESSURE ANGLE
@1.2500 i 1636 CIRCULAR THICKNESS

(2.8006 ROOT DIAMETER

21.0415 PITCH DIAMETER



PART: 15986 V-Belt Pulley:

This component of this engineering project is a cast aluminum V-belt pulley and this part is what turns a belt to drive an auxiliary AC motor for this
automobile.

YOUR TASK: Create the detailed drawings below and an Isometric wireframe illustration and/or a 3d model of these parts illustrated in Isometric perspective.




PART: 15980 HOUSING GEAR BELT ASSEMBLY:

This detailed and assembly drawing has a parts list of all of the components of the engineering project this company has been hired to complete. Below will be
a series of images representing what comprises PART 15980.

YOUR TASK: Create the detailed drawing and assembly drawing as seen below. There will be a series of snapshots of this drawing to help you complete this
project. You may illustrate the exploded assembly as an Isometric Wireframe, or as a 3d model.

Detailed and Exploded Assembly drawing snapshot

'TEN aTy | PART NO DESCRIPTION
7 1 15980 HCOUSING GEAR BELT ASSEMALY
1 1 15981 GEAR DRIVEN PULLEY HOUSING
2 1 15982 BRONZE BUSING WTH OIL GALLERY
3 1 15983 HIGH PRESSURE OIL SEAL
4 1 15984 THREADED AND KEYED BEARING SHAFT
5: 1 15985 INVCLUTE SPUR CGEAR
5] 1 15986 w-BELT PULLEY
& 2 159844 WOCDRUFF KEY (1718 1,16%
9 4 159848 UNC 5T FINE THREAD HEX WUT
10 2 15984C FLAT WASHER
FRONT VIEW FULL SECTION FRONT WIEW
® EXPLODED ASSEMBLY )
= e s W B
g § ==——=730¢
a—"
DIMENSOHE ARE IN HCHES T 500 ¢ "‘"""c’_"‘;‘éu SLES
TOP VIEW 257 EEs YRt 000 sreRL __KEVED SHAFT
Skills USA [ 2 o A
Lessburg. YA SEETNO.  gggq CONTESTANT INMIALS: 5 ey
Parts List
[TEM
ND. QTY | PART NO DESCRIPTION
7 1 15880 HOUSING GEAR BELT ASSEMBLY
1 1 15581 GEAR DRIVEN PULLEY HOUSING
2 1 15882 BRONZE BUSING WITH DIL GALLERY
3 I 15983 HIGH PRESSURE OIL SEAL
a4 1 15084 THREADED AND KEYED BEARING SHAFT
5 1 15885 INVOLUTE SPUR GEAR
5] 1 15986 V-BELT PULLEY
8 2 15984 A WOODRUFF KEY (1/16"¢ 1/167)
o] 2 156848 UNC .5"D FINE THREAD HEX NUT
10 2 15984C FLAT WASHER
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UNLESS OTHERWISE SPECIFIED . "
DIMENSIONS ARE IN INGHES | MEIoHT: 2.00 ¢ e SMF' .
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=1 Siee T M 2024 STEEL KEYED SHAFT
SCALE: CONTESTAMT # . :
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Skills USA #
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Rendered Image of Exploded Assembly

Front View Render




Skills USA 6/25/2009

Maximum
Points

PN# 15981 :Required views present? Complete? Well laid out?

PN# 15981 ‘Dimensions well laid out! Rules of Dimensioning applied?

PN#15981 s the offset section well laid out? Detailing hidden feature? |
PN# 15981 s the model oriented into Isometric perspective? Accurate?

P

PN# 15981  iNeatness/Quality NQ

\Iso View? 3d Model? Appropriate font? Clarifying Notes?

Bronze bushing with oil gallery

P

PN#15982  Dimensioning | | DIM . imensions well laid out! Rules of Dimensioning applied?
PN# 15982 ST iIs the full section well laid out? Detailing hidden feature?

PN#15982  3dModeling | i | MD . _ilsthe model oriented into Isometric perspective? Accurate?
PN#15082  [TitleBlockData | | TB | i2Points for each block-is there something there and appropriate
PN# 15982 eatness/Quality NQ

!Iso View? 3d Model? Appropriate font? Clarifying Notes?

High Pressure Oil Seal

P
P

PN# 15083 :3d Modeling !Is the model oriented into Isometric perspective? Accurate?

PN# 15983  [Title Block Data B 2 Points for each block-is there something there and appropriate

PN# 15983  iNeatness/Quality NQ iIso View? 3d Model? Appropriate font? Clarifying Notes?

Shaft Threaded and Keyed | i
PN# 15984 iews 3 VW ‘Required views present? Complete? Well laid out?

PN# 15984 ‘Dimensioning DIM ‘Dimensions well laid out! Rules of Dimensioning applied?

PN# 15983  i3d Modeling MD iIs the model oriented into Isometric perspective? Accurate?

PN#15084  TitleBlockData | ¢ TB | |2Points for each block-is there something there and appropriate
PN#15084  Neatness/Quality | | | NQ | lIsoView? 3d Model? Appropriate font? Clarifying Notes?
Involute Spur Gear (keyed shaft) ;

PN# 15985  |Views 3 VW iRequired views present? Complete? Well laid out?

PN# 15985 DIM Dimensions well laid out! Rules of Dimensioning applied?

P

PN# 15985  Title Block Data B 12 Points for each block-is there something there and appropriate

PN# 15985 ‘Neatness/Quality NQ Iso View? 3d Model? Appropriate font? Clarifying Notes?

V-beltpulley (keyedshaft)
PN#15086 3w Required views present? Complete? Welllaidout>
PN# 15986 DIM :Dimensions well laid out! Rules of Dimensioning applied?

PN# 15983  3d Modeling MD iIs the model oriented into Isometric perspective? Accurate?

PN# 15986 :Title Block Data B 2 Points for each block-is there something there and appropriate

PN#15986  Neatness/Quality | ! | NQ | [lsoView? 3d Model? Appropriate font? Clarifying Notes?
Housing Gear/Belt-Assembly ;

PN# 15980  Views 4 VW ‘Required views present? Complete? Well laid out?

PN# 15980 iDimensioning DIM iDimensions well laid out! Rules of Dimensioning applied?

PN# 15983 3d Modeling MD Is the model oriented into Isometric perspective? Accurate?

P

PN# 15980

‘Neatness/Quality

!Iso View? 3d Model? Appropriate font? Clarifying Notes?




Skills USA 6/25/2009

Drawing { Quantity Type Description
,,,,,,,, 15980 i .1 eatail/AssemtHousing Gear/Pulley-Assembly
15981 1 Detail Gear Driven Pulley Housing
,,,,,,,, 15982 i .1 i Detail :Bronze bushingwithoilgalley
15983 1 Detail High Pressure Oil Seal
,,,,,,,, 15984 i .1 i Detail :Threaded and keyed bearing shaft
15985 1 Detail Involute Spur Gear (keyed shaft)
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FINISHED TOOTH TO BE ARRAYED

" PRESSURE ANGLE

—= e 1626 CIRCULAR THICKNESS

)& ROOT DIAMETER

1 .0415 PITCH DIAMETER



the number of teeth
diametric pitch D 1.230
circulator pitch= 31416 /DP
pitch diameter= N/DP
outside diometer= N+2/DP
root diameter= DF-ZD
addendum= 1/DF
dedendum= 1/0F
clearance= 0.157 /DF
whole depth= A4D

163625 circular thickness= CP/2
A3125R fillet
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155981
15982
155583
15554
155585
168556
165843
15584 b
15584
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Drawing | Quantity  Type

Description

atail/Assem Housing Gear/Pulley-Assembly

Detail
Detail
Detail
Detail
Detail
Detail
Detail
Detail
Detail

Gear Driven Pulley Housing
Bronze bushing with oil galley
High Fressure Qil Seal

Threaded and keyed bearing shaft
Invalute Spur Gear (keyed shaft)
Sebelt pulley (keyed shaft)
Woodruff Key (1/16" % 176"
LIMC 50 Fine Thread Hex Mut
Flat Washer



Finished Tooth to be arrayed

TS " PRESSURE ANGLE

— et |02560 CIRCULAR THICKNESS

» ROOT DIAMETER

 PITCH DIAMETER



N= the number of teeth

1

DP= diametric pitch

32725 CP= circulator pitch=3.1416/DP
1.0416 PD= pitch diameter= N/DP

1.25 OD= outside diameter= N+2/DP
8006 RD=root diameter= DP-2D
10416 A= addendum= 1/DP

1205 D= dedendum= 1/DP

0163541 C= clearance= 0.157/DP

22466 WD= whole depth= A+D

163625 CT= circular thickness= CP/2
03125R F= fillet

PA= pressure angle
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85020 Alpha 1 oil seal
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Drawing Quantity  Type
atail/Assern Housing Gear/Fulley-Assembly

155980
159851
15552
15583
15584
15585
15586
155954 3
155984hb
15984c

1
1
1
1
1
1
1
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2

Detail
Detail
Detail
Detail
Detail
Detail
Detail
Detail
Detail

Description

Gear Driven Pulley Housing
Bronze bushing with oil gallery
High FPressure Qil Seal

Threaded and keyed bearing shaft
Invalute Spur Gear (keyed shaft)
Y-belt pulley (keved shaft)
Woodruff Key (1/168" x 1/16")
LING 50 Fine Thread Hex Mut
Flat Washer
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Standard Thread Pitches

Thread series cover designations of diameter/pitch combinations that |

are measured by the number of threads per inch (TPI) applied to a

single diameter.

Coarse Thread Series (UNC/UNRC) is the most common designation

for general application bolts and nuts. Coarse thread is beneficial,

because they are less likely to cross thread, more tolerant in adverse

conditions and facilitate quick assembly.

Fine Thread Series (UNF/UNRF) is commonly used in precision
applications. Because of the larger tensile stress areas, they have high tension strength.

However, a longer engagement is required for fine thread applications than for coarse series
threads to prevent stripping.

QUICK LINKS

™ Download PDF
Bolt Torgue Chart

Chart

Mut Compatibility

Acl the Expert

g - Thread Series (8UN) is the specified thread forming method for several ASTM standards
including 4193 B7, A193 B&/B8M, and A320. This series is used for diameters one inch and above.

!

Bagig
o
diameter |

1

Bas
pich
diarmetes

Birod

diadrter

Axl ﬁ'_ll:ii“' Bhresd

Fenidn

A307 All Thread Rod

Coarse Thread Series - UNC

Fine Thread Series - UNF

§-Thread Series - BUN

Mominal | Basic |Section | Tensile| Nominal | Basic |Section | Tensile| Nominal | Basic | Section | Tensile
Size and | Pitch [at Minor| Stress | Size and | Pitch |at Minor| Stress | Size and | Pitch |at Minor| Stress
Threads | Dia. Dia. Area Threads | Dia. Dia. Area | Threads | Dia. Dia. Area
Per In. In. Sq in. Sq in. Per In. In. Sgqin. | Sqgin. Per In. In. Sgin. | Sqin.
G2 e e = = 0-80 0.0519] 0.00151 {0.00180

1 - 64 0.0629| 0.002138 | 0.00263 172 0.0640| 0.00237 [0.00278 L _ _ _

2 - 56 0.0744| 0.00310 | 0.00370 2 - b4 0.0759| 0.00339 [ 0.00354

3-43 0.0855| 0.00406 | 0.00487 3- 56 0.0874| 0.00451 [0.00523

4 - 40 0.0958| 0.00496 | 0.00&604 4 - 43 0.0985| 0.00566 [0.00661

5 -40 0.1088| 0.00672 | 0.00796 5 -44 0.1102] 0.00716 [0.00830

6-32 [0.1177]0.00745 [o.00902] 6-40 [o.1218|0.00874 [0.01015] & = E =

g-32 0.1437]| 0.01196 | 0.0140 8- 36 0.1460| 0.01285 [0.01474

10 - 24 |0.1629( 0.01450 | 0.0175 10 - 32 |0.1697( 0.0175 | 0.0200 -- -- -- -- --
12 - 24 |0.1889( 0.0206 | 0.0242 12 - 28 |0.1928( 0.0226 | 0.0253 =3 g2 = —, --
1/4 - 20 |0,2175| 0.0269 | 0.0318 1/4 - 28 [0.2268| 0.0326 | 0.0364 T o -- --
5/16 - 18 [0.2764| 0.0454 | 0.0524 | 5/16 - 24 (0.2854| 0.0524 | 0.0580 -- - -- -- --
3/8-16 |0.3344| 0.0678 | 0.0775 /8 - 24 [0.3479| 0.0809 | 0.0878 -- -- -- -- --
716 - 14 [0.3911( 0.0933 [ 0.1063 | 716 - 20 (0.4050] 0.1090 | 0.1187 =3 g2 = -- --

J2-13 [0.4500{ 0.1257 | 0.1419 1/2 - 20 |0.4675| 0.1486 | 0.1599 T o -- --
916 - 12 (0.50284| 0.162 0.182 916 - 18 |10.5264( 0.189 0.203 - - -- -- --
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