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Directions
General Scope:
The manufacturing team will design the Manufacturing Process for a wagon.  During the project they will consider manpower, equipment, materials, time, quality and cost associated with manufacturing the wagon.

Set up:
Designate a member to be each of the following:
Project Manager, Financial Manager, Process Engineer, Asset Manager and Quality Control Manager
The team will be given a sample wagon
The team will be given materials and equipment for constructing at least three wagons
The team will be given one full day to complete the project

Process:
1. The team will develop a schedule for completing the project on time, The Project Manager will document in a printed schedule.
2. The team will reverse engineer the prototype identifying the individual components and subassemblies.  The Financial Manager will document the components in a bill of materials
3. The team will design the standard operating procedures (SOP) for fabricating the components and assemble the wagon.  The Process  Engineer will document the SOP in a list format
4. The team will fabricate a prototype wagon using the SOP and time each process.  The Process Engineer will add the recorded times to the SOP.
5. The team will take the SOP and design a sequence allocating personnel, material, equipment and time using post-it notes on the white board. The Asset manager will document the sequence in a “Flow Chart” including times for each procedure and who will perform it.  The flow chart must have columns for each employee’s procedures and arrows connecting the procedures into a sequence.
6. The team will then determine what criteria, methods and when inspections must be implemented to produce a quality wagon.  The Quality Control Manager using the attached inspection report will document the “Inspection Criteria” chosen and the Asset Manager will add “the inspection procedures into the “Flow Chart” and the Process Engineer will add them into the “SOP”.
7. The team will perform a test production run of two wagons, following the “Flow Chart”, including inspections.
8. The team will review the current product design, based on usage, ability to manufacture and cost. Any recommendations will be documented in the form or sketches and written descriptions
9. The team will assemble the Manufacturing report by the end of the day along with the two wagons from the test production run.

Production Report:
Project Schedule
Final “Bill of Materials” with cost of Labor and materials
Final “SOP” for fabricating the product (individual operations)
Final “Flow chart” (with times for each operation)
Final “Inspection Report” for the production run of two
Comment on recommendations for design changes to product in the form of sketches and written descriptions, Changes to the SOP and Flow Chart, additional equipment needed for fabrication of the wagon and outsourcing any parts. 

Team Assignments:
Project Manager:
Responsible for a schedule for completing the project in the time allotted.

Financial Manager:
Responsible for tracking the financial aspects of the fabrication process including labor and materials and document in a “Bill of Materials”

Process Engineer: 
Responsible for documenting the “SOP” needed to fabricate the components, assemble the subassemblies and the assemble the overall wagon

Asset Manager:
Responsible for documenting the allocation of manpower, equipment and materials for the manufacturing process. “Flow Chart”

Quality Assurance manager:
Responsible for documenting the type and results of the inspections made and record the results on the “Inspection Report” form.

Wagon Specifications:
	Wagon must have a volume of 18 cubic inches minimum
	Four wheels
	Steerable front wheels
	Handle which can be pulled from varying heights
	Weight capacity 10 oz. minimum
	Dimensions per attached drawings.
	
Materials
Construction Paper
Foam core (presentation Board)
Round tooth picks
1/16” Ø dowel
3/16”Ø dowel
1/4” Ø O.D. plastic straws
3/8” Brass-plated round head fasteners
Post it pads
8 ½” x 11” copy paper
Glue Sticks (rub on)
Hot Glue Sticks
Clear tape
Spray glue
Liquid glue
Thumb tacks



Equipment:

Scissors
Exacto Knifes
Box cutter
Ruler
Pencils
Drawing triangles
Compass
Cutting board
Hot Glue Gun
Scale
Hole punch
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Sample Assembly Drawing
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Sample Part Drawing
Orthographic Projection (3Views)
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Sample Assembly Drawing
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Top of Form

Sample Bill of Materials




Sample Flow Chart
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Sample Inspection Report
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SCALE1: 1
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Item No.  Component No. Description Quantity Unit Cost  Extension

1 17032A Adapter Plate 1 $5.68 $5.68

2 17098P Hinge Clip 3 $1.98 $5.94

3 687-02145-0637 Handle Bracket Assembly - RH 1 $23.30 $23.30

4 687-02144-0637 Handle Bracket Assembly - LH 1 $23.30 $23.30

6 747-0710A Hinge Pin 1 $1.94 $1.94

7 710-0216 Hex Cap Screw 3/8-16 X .75 2 $1.96 $3.92

8 710-0599 Screw-Hex Wash SF Tapp 1 $1.99 $1.99

9 710-0654A TT Sems Screw 3/8-16 X 1.0" 3 $1.96 $5.88

10 710-1044 Hex Cap Screw 3/8-24 x 1.5 1 $1.94 $1.94

11 710-1174 Carriage Bolt 5/16-18 x 2" 2 $3.89 $7.78

12 710-1205 Rope Guide 1 $1.89 $1.89

13 712-04065 Nut, Flange Lock, 3/8-16, Grf 4 $1.89 $7.56

14 720-0279 Handle Knob 1 $2.05 $2.05

15 720-04072 Hand Knob 4 $2.68 $10.72

16 749-1092A-0637 Upper Handle 1 $22.80 $22.80

17 725-0157 Cable Tie, 7.4" 1 $1.99 $1.99

18 731-04019 Trail Shield 1 $9.97 $9.97

19 931-1034B Discharge Chute 1 $33.74 $33.74

20 749-04037 Lower Handle 1 $25.20 $25.20

21 732-1014C Torsion Spring 1 $3.41 $3.41

22 734-04063A Wheel, 7 x 1.5 4 $8.27 $33.08

23 748-0376C Blade Adapter 1 $10.93 $10.93

24 736-0270 Bell-Wash. 1/4 I.D. 1 $1.77 $1.77

25 710-1694 Clinch Stud 4 $1.69 $6.76

26 736-0524B Bell Blade Support 1 $3.37 $3.37

27 736-0105 Bell-Wash. .40" I.D. x .88" O.D. 4 $1.89 $7.56

28 946-0957 Control Cable 1 $9.73 $9.73

29 Shoulder Bolt with Wheel Assembly 4

30 747-1161A-0637 Control Handle 1 $6.61 $6.61

31 942-0642A Blade 22" 1 $15.91 $15.91

$296.72

BILL OF MATERIALS

TOTAL


Microsoft_Excel_Worksheet1.xlsx
Sheet1

		BILL OF MATERIALS

		Item No. 		Component No.		Description		Quantity		Unit Cost 		Extension

		1		17032A		Adapter Plate		1		$5.68		$5.68

		2		17098P		Hinge Clip		3		$1.98		$5.94

		3		687-02145-0637		Handle Bracket Assembly - RH		1		$23.30		$23.30

		4		687-02144-0637		Handle Bracket Assembly - LH		1		$23.30		$23.30

		6		747-0710A		Hinge Pin		1		$1.94		$1.94

		7		710-0216		Hex Cap Screw 3/8-16 X .75		2		$1.96		$3.92

		8		710-0599		Screw-Hex Wash SF Tapp		1		$1.99		$1.99

		9		710-0654A		TT Sems Screw 3/8-16 X 1.0"		3		$1.96		$5.88

		10		710-1044		Hex Cap Screw 3/8-24 x 1.5		1		$1.94		$1.94

		11		710-1174		Carriage Bolt 5/16-18 x 2"		2		$3.89		$7.78

		12		710-1205		Rope Guide		1		$1.89		$1.89

		13		712-04065		Nut, Flange Lock, 3/8-16, Grf		4		$1.89		$7.56

		14		720-0279		Handle Knob		1		$2.05		$2.05

		15		720-04072		Hand Knob		4		$2.68		$10.72

		16		749-1092A-0637		Upper Handle		1		$22.80		$22.80

		17		725-0157		Cable Tie, 7.4"		1		$1.99		$1.99

		18		731-04019		Trail Shield		1		$9.97		$9.97

		19		931-1034B		Discharge Chute		1		$33.74		$33.74

		20		749-04037		Lower Handle		1		$25.20		$25.20

		21		732-1014C		Torsion Spring		1		$3.41		$3.41

		22		734-04063A		Wheel, 7 x 1.5		4		$8.27		$33.08

		23		748-0376C		Blade Adapter		1		$10.93		$10.93

		24		736-0270		Bell-Wash. 1/4 I.D.		1		$1.77		$1.77

		25		710-1694		Clinch Stud		4		$1.69		$6.76

		26		736-0524B		Bell Blade Support		1		$3.37		$3.37

		27		736-0105		Bell-Wash. .40" I.D. x .88" O.D.		4		$1.89		$7.56

		28		946-0957		Control Cable		1		$9.73		$9.73

		29				Shoulder Bolt with Wheel Assembly		4

		30		747-1161A-0637		Control Handle		1		$6.61		$6.61

		31		942-0642A		Blade 22"		1		$15.91		$15.91



		TOTAL										$296.72
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SAMPLE INSPECTION REPORT No:
fyncigy ON RE! REPORT No
DATE:
PART No: PART NAME
SAMPLE LOT
DC No. DATE 16-09-08 |~ 5 NO Sion 400
SLNo. | CHARACTERISTIC | sPECIFICATION | CHECKING OESBRVED,DIMBNSION REMARKS
METHOD 1 2 3 4 5
A APPEARANCE INSPECTION
1 Damages Not Allowed VISUAL FOUND OK
2 Burrs Not Allowed VISUAL FOUND OK
B DIMENSION INSPECTION:
1 THICKNESS 12+ 0.3 VHG 11.88 11.88 | 11.86 | 11.86 | 11.88
2 DIMENSION 150+ 1 VHG 150.80 | 150.40 |149.60| 149.60 | 150.50
3 DIMENSION 80+ 1 VHG 80.70 | 80.40 | 81.00 [ 80.80 | 80.70
14.20/ | 14.50/ [15.30/]14.60 /| 15.40/
4 DIMBNSION 15951 VEHG 14.60 14.70 | 15.70 | 15.50 | 15.80
5 DIMENSION 135+ 1 VHG 134.80 | 134.50 |135.60| 135.20 | 135.50
6 DIMENSION 14.6% 1 VHG 14.60 14.20 | 14.30 | 14.50 | 14.20
7 DIMENSION 65.4% 1 VHG 65.20 | 64.80 | 65.00 | 64.80 | 64.90
8 DIMENSION 74.8+ 1 VHG 74.90 | 75.00 | 75.00 | 75.30| 75.60
9 DIMENSION 150.0% 1.0 VERNIER | 149.50 | 149.80 |150.00]149.60 | 149.50
10 DIMENSION 22.0+ 1.0 VERNIER | 22.50 | 22.30 | 22.40 | 21.50 | 23.00
11 DIMENSION 40+ 1 VHG 40.90 | 39.90 |40.70 | 40.30 | 40.10
—~ \ 50| FEELER
13 FLATNESS GUAGE 0.40 0.50 0.50 | 0.50 0.50
14 RADIUS R50.0 + 1.0 | TEMPLATE R50.0
15 4 HOLE DIA 13+ 0.5 VHG 13.20 13.40 13.00| 13.50 | 13.20
16 HOLE DIA 18+ 0.5 VHG 18.20 17.90 18.00] 17.90 | 18.00
[ PLATING INSPECTION
cont G ZINC YELLOW
1 ATIN PASSIVATON | visuAL | Ok oK oK | ok | ok
Checked by
plating
THICKNESS COATING shop
THICKNESS quality
2 7-8 MICRONS GAUGE 8.00 7.00 8.00 8.00 7.00 person
CONCLUSION:

INSPECTED BY : SATISH KUMAR CHECKED BY : M.V.SUBRAMANIAN
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Quant. Cost Quant. Unit Cost Quant. Extension

3/8” Brass-plated round head fasteners 100 $3.49 1 each $0.03

Thumb Tacks 500 $8.69 1 each $0.02

Glue Sticks 4 $2.49 1 each $0.62

Scotch Tacky Glue 1 $8.29 2 oz. $2.07

4" Hot Glue Sticks 20 $3.65 1 each $0.18

Staples 5000 $3.77 1 each $0.00

File folder construction paper 100 $8.18 1 each $0.08

Foam Core 600 $2.99 4 Sq. inches $0.00

1/4" O.D. Straws 40 $0.59 1 each $0.01

1/16" O.D Wood Dowels 36 $0.49 1 each $0.01

3/16" O.D Wood Dowels 36 $0.49 1 inch $0.01

Quant. Unit Rate

Hrs. per 

Unit

Extension

hours $9.00

hours $20.00

Notes:  Overhead has not been included in the cost.

            Actual Labor cost should be averaged over a larger production run

Bill of Materials

Material

Bulk Purchase Individual Unit Actually Used

Total

Total Fabrication Cost per Wagon

Total Material Cost per Wagon

Labor

Labor Type

Direct Labor

Indirect Labor

Total Labor Cost per Wagon


Microsoft_Excel_Worksheet2.xlsx
Sheet1

		Bill of Materials

		Material		Bulk Purchase				Individual Unit						Actually Used

				Quant.		Cost		Quant.		Unit		Cost		Quant.		Extension

		3/8” Brass-plated round head fasteners		100		$3.49		1		each		$0.03

		Thumb Tacks		500		$8.69		1		each		$0.02

		Glue Sticks		4		$2.49		1		each		$0.62

		Scotch Tacky Glue		1		$8.29		2		oz.		$2.07

		4" Hot Glue Sticks		20		$3.65		1		each		$0.18

		Staples		5000		$3.77		1		each		$0.00

		File folder construction paper		100		$8.18		1		each		$0.08

		Foam Core		600		$2.99		4		Sq. inches		$0.00

		1/4" O.D. Straws		40		$0.59		1		each		$0.01

		1/16" O.D Wood Dowels		36		$0.49		1		each		$0.01

		3/16" O.D Wood Dowels		36		$0.49		1		inch		$0.01

		Total Material Cost per Wagon



		Labor

		Labor Type						Quant.		Unit		Rate		Hrs. per Unit		Extension

		Direct Labor								hours		$9.00

		Indirect Labor								hours		$20.00

		Total Labor Cost per Wagon



		Total

		Total Fabrication Cost per Wagon



		Notes:  Overhead has not been included in the cost.

		            Actual Labor cost should be averaged over a larger production run
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1 2 3 4

1 FR-1 Main Frame

2 SFR-1 Front Subframe

3 SFR-2 Rear Subframe

4 BR-1 Right Front Subframe brace

5 BR-2 Left Front Subframe brace

6 BR-3 Right Rear Subframe brace

7 BR-4 Left Rear Subframe brace

8 WH-1 Wheel  (right front)

9 WH-2 Wheel  (left front)

10 WH-3 Wheel  (right rear)

11 WH-4 Wheel  (left rear)

12 AXSL-1Front Axle Sleave

13 AXSL-2Rear Axle Sleave

14 AX-1 Front Axle

15 AX-2 Rear Axle

16 HNDL Handle

17 HG-1 Hand Grip

18 PVT-1 Front Subframe Pivot Pin

19 PVT-2 Handle Pivot Pin

Date:

Date: Checked by:



Observed 

Functions

Remarks:



Inspected by:



Observed 

Material

Dimension 

Specification

Checking 

Method

Observed Dimension

Part 

No.

Stock 

No.

Part Name

Functionality 

Specification

Checking 

Method

Function

Material 

Specification

Checking 

Method

Form Fit


Microsoft_Excel_Worksheet3.xlsx
Sheet1

		Part No.		Stock No.		Part Name		Form						Fit												Function

								Material Specification		Checking Method		Observed Material		Dimension Specification		Checking Method		Observed Dimension								Functionality Specification		Checking Method		Observed Functions

																		1		2		3		4

		1		FR-1		Main Frame

		2		SFR-1		Front Subframe

		3		SFR-2		Rear Subframe

		4		BR-1		Right Front Subframe brace

		5		BR-2		Left Front Subframe brace

		6		BR-3		Right Rear Subframe brace

		7		BR-4		Left Rear Subframe brace

		8		WH-1		Wheel  (right front)

		9		WH-2		Wheel  (left front)

		10		WH-3		Wheel  (right rear)

		11		WH-4		Wheel  (left rear)

		12		AXSL-1		Front Axle Sleave

		13		AXSL-2		Rear Axle Sleave

		14		AX-1		Front Axle

		15		AX-2		Rear Axle

		16		HNDL		Handle

		17		HG-1		Hand Grip

		18		PVT-1		Front Subframe Pivot Pin

		19		PVT-2		Handle Pivot Pin



		Remarks:





		Inspected by:										Date:



		Checked by:										Date:
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