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Is the BOM correct? Document engineering 

levels. Notice any changes to defined 

engineering levels. Check packaging 

specification.

Quality inspection for function, appearance, 
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1.0) Scope/Purpose:  To implement a structured way to get an open issue list of prototype and pre-production phase product status.
2.0) Responsibility

2.1) Plant Manager: The plant manager decides who will lead the Slow Build. In general this should be a person who is independent and will not be tempted to accept any weaknesses. A good choice would be the launch manager (if this position is defined for the actual program) or the quality manager. But in any case – it is the plant manager’s decision.

2.2) Slow Build coordinator: - The Slow Build coordinator (this position is defined by the plant manager for the related Slow Build) shall prepare and co-ordinate the slow build workshop. He shall take the leadership and drive the session as well as the resulting open issue list.
2.3) Industrial Engineering: Industrial engineering is responsible to prepare important build documentation like

· Process Flow Chart

· P-FMEA

· Control plan (prototype or pre-production as applicable)
· SWI as applicable. If not available in the prototype phase at least a preliminary build plan must be available.
· Production BOM (can also be responsibility of Materials)

· Process time studies

2.4) Program Management: Is responsible to provide all program timing and status information such as

· Planned engineering changes

· Tool status
· Program timing

· Program completion status

2.5) Product Engineering: Is responsible to provide all engineering documentation such as

· Models, drawings

· Specifications
· D-FMEA

· Production BOM (if not done by Industrial Engineering)

2.6) Purchasing: Is responsible to provide all supplier status information such as
· Supplier selection status

· Supplier shipping points

· Packaging information

2.7) Supplier Development (or plant Supplier Quality Assurance as applicable): Is responsible to provide all supplier quality information such as
· Supplier PPAP status

· Run @ Rate status

· Readiness status
2.8) Materials: Is responsible to provide all logistics and planned material flow information such as

· PFEP including actual packaging

· Production BOM (can also be responsibility of Industrial Engineering)

2.9) Production: Is responsible to provide all production method information such as
· Production techniques

· Craftsmanship information

· Manning information

· Shift information

2.10) Quality: Is responsible to provide all quality information such as
· Customer quality requirements and expectations

· Function requirements

· Appearance requirements

· Known customer issues

· Control Plan (CC and SC appropriate process control)

3.0) Definitions

3.1) Slow Build: A slow build is a workshop where a product is built in a very slow manner. All build process steps are deeply analyzed including the components, parts, packaging etc.
Similar workshops (but not the same) are known as PIST build (Part In Specification Tolerance), Meisterbock (BMW, Audi), Cubing (VW).
3.2) FMEA: Failure Mode and Effect Analysis; Risk analysis along the product (D-FMEA; Design-FMEA) and along the production process (P-FMEA; Process-FMEA).
3.3) SWI: Standardized Work Instruction.
3.4) BOM: Bill of Material. 2 kinds of BOM are important during the product launch: the engineering BOM is created by engineering and contains the newest engineering levels; the production BOM contains the actually used engineering levels.
3.4) Run @ Rate: Method to run a process in an early stage with the later required speed. Result of Run @ Rate show if the process is capable to produce quantity and quality as expected by the customer.

3.4) PFEP: Plan for every Part; Material specification, packaging and material flow for each supplier part from shipping point of the supplier to the production line.

3.5) Past Trouble: Past trouble list is a collection of problems / issues happened in the past. It helps people not to make the same faults as in the past. Although most of it is covered by FMEA the past trouble list should be considered.

4.0) Procedure


4.1) Scheduling of Slow Builds
CAD Slow Builds are simulated slow builds on the CAD tube with the engineering team, before any prototype parts are made and at a point where early design and process opportunities can easily be identified and acted upon. This can be done as many times as deemed necessary.

Product Slow Builds should be completed at the first prototype opportunity and at each build phase of the project until SOP (Start of Production).

4.2) Slow Build workshop preparation
The Slow Build preparation can be done along man, machine, materials, method, and workplace environment.
4.2.1) Man – The Slow Build coordinator shall make sure that the needed departments for the Slow Build are represented by those people who deal with the affected program.
· Industrial Engineering - People who are responsible for P-FMEA, Process Flow Chart, Control Plant
· Program Management – the Program Manager of the affected program

· Product Engineering – the engineer who designed the product

· Purchasing – the buyer who is responsible for the parts and components of the affected product
· Supplier Development – the person who is most deeply involved in the affected program; can be more people; can also be a person of supplier quality assurance of the plant
· Materials – the person who is involved in planning for the affected product
· Production – production manager or production supervisor / team leader who will later run the affected process plus operators / method trainers who currently build first prototypes / pre-production products or people who will later build the product
· Quality – the quality person who is most deeply involved in the affected product
· Continuous Improvement – Black Belts and / or Lean Facilitators can help on any improvement opportunity by sharing their experience of completed projects as well as looking for new solutions.

The department managers have to decide who of their teams have to share the workshop.
4.2.2) Machine – All equipment which is needed to build the product. This includes prototype jigs and fixtures if available; tools like hog ring guns, hand tools, etc.
Industrial Engineering is responsible to put all needed equipment together.
4.2.3) Material – All parts as defined in the BOM shall be available.
Attention: the parts must not be modified!
It is goal of the workshop to identify fitting problems! All parts and components shall also be in the packaging as it is currently.

As a product has normally a wide variation (like powered, manual; with / without lumbar support; leather, fabric; etc.) the different variants must be considered. This can be done by different Slow Builds or by assembling different variants in one Slow Build. Special attention must be paid on mixing up parts. Each possibility to mix up parts is a weakness that must be recorded.

4.2.4) Method – The Slow Build coordinator shall require from all departments to be prepared for the Slow Build. Following Documents shall be prepared:
	Document
	Description / what to do with
	Responsible

	Process Flow Chart
	This is the central document. Everything is related to the process steps defined in this document.
	Industrial Engineering

	BOM
	The BOM shows what engineering level the parts have. Later the team must relate the BOM parts to the process steps (if not already done).
	Industrial Engineering or Materials

	SWI / preliminary build plan
	This document shows what parts / components have to be assembled how. Results of time studies /time estimations have to be included here.
	Industrial Engineering / Production

	P-FMEA
	The P-FMEA is used to show the risk analysis for each process step. Planned Poka Yokes and CCs / SCs have to be shown.
	Industrial Engineering

	Control Plan
	The Control Plan shows in detail what controls are established / planned to build the product. It must be reviewed during the Slow Build.
	Industrial Engineering / Quality

	Drawings
	Drawings and other product specification documents are backup documents which are reviewed on need.
	Product Engineering

	D-FMEA
	The D-FMEA is used as a backup document which is reviewed on need.
	Product Engineering

	PFEP
	The Plan for every part is a backup document which is reviewed on need.
	Materials

	Quality Specifications
	These are customer appearance manuals and other customer specifications, even such that are not written.
	Quality

	Past Trouble list
	This list shall be a document which is checked for every process step. If a relating item is found preventive action shall be implemented.
	Quality


Other documents like supplier PPAP information, Run @ Rate, equipment plan, time studies, gage plan, manning, shift information, known customer issues shall be available within short time (e.g. 20 minutes).
4.2.5) Workplace environment – The Slow Build is usually done several times in the different phases of the launch. Basically 2 situations are explained here:

1) The assembly line does not yet exist; a simple fixture is available (early phase) – In this case the Slow Build is done in a prototype shop or a prototype area in the plant.

2) The assembly line is ready to use; it is not blocked by other production (late phase) – In this case the Slow Build is done at the assembly line, walking from workstation to workstation.

· All other phases are somehow between these 2 basic situations. The related Slow Builds have to be adopted accordingly.

4.2.5.1) Documentation place – Following equipment is recommended in any case:

· Desk or standing desk
· Laptop, network connection

· Beamer

· Alternatively the documentation can be done hand written

4.2.5.2) Build place (case 1) – Following equipment is recommended in case 1:

· Workplace including fixtures

· Tools and hand tools to assemble

· All needed parts including small parts like screws, washers, and fasteners

4.2.5.3) Build place (case 2) – Following equipment is recommended in case 2:

· Assembly line

· All tools as they are planned in the different workstations

· All needed parts as they will be placed at the assembly line

4.3) Kick-off Meeting – At the beginning of the Slow Build workshop the Slow Build coordinator explains the purpose of the workshop and defines the roles of the team members. A team member can have multiple roles. Following roles shall be defined:
· Issue list recorder – This person shall record all findings of the team in the Slow Build issue list. The issue list recorder shall also check if all columns of the issue list are filled with data; either the issue is mentioned, or the cell is set “ok”.
· BOM checker – This person checks for each process step if the BOM matches with the used parts.
· Is the part in the BOM

· Is the number of parts correct

· Part checker – This person checks for each part the engineering level of the part.

· What is the engineering level of the used part?

· Is the part according specification?

· Any rework at this part before use?

· Supplier checker – This person checks the supplier of the part.
· Is the supplier for this part defined?
· Is the supplier’s shipping location already defined?

· Does PPAP exist for the part? What result?

· Known part related problems with this supplier?

· Packaging checker – This person checks the packaging for the part from the supplier to the assembly line

· Is the packaging already defined?

· Does the packaging protect the parts from damage?

· Is the packaging easy to handle? Small containers?

· Is re-packaging needed between incoming goods area and assembly line?

· FMEA and Past trouble checker – This person reports the status of the P-FMEA for each process step as well as relating items of the past trouble list
· What are the risks?

· Are CC and SC mentioned?

· If CC or SC: are Poka Yokes mentioned?

· FMEA corrective actions open?

· RPN ok?

· Issues found which must be avoided?

· Control Plan checker – This person reports the status of the control plan for each process step.

· Are the characteristics identified? Any CC or SC?
· Are tolerances shown?

· Is the control method defined?

· Is maintenance defined? TPM? PM?

· Are Poka Yokes defined?

· Is the reaction plan defined?

· Compensation defined if Poka Yokes not available in Pre-production phase?
· Builder – This person shall assemble the product. The person shall strictly follow the SWI or the preliminary build plan. Whenever the builder finds a step complicated, parts not fitting, or any other problem he must tell it loud and clearly. The builder must not use any tricks and must if possible try to build the product in the incorrect manor to represent potential operator errors in production.
4.4) Slow Build process – In each process step the team shall watch the builder in deep detail. Anything has to be questioned. Special attention shall be paid to the following questions:
· Process flow

· Can the latest level of parts be put together in the same way as before?

· Has something changed to increase / decrease operators?

· Review and amend to latest process flow.

· Latest design / DFM

· Can the new parts be put together / easily or at all?
· Can the latest level parts be put together in a better / worse way than before?
· Are there any new parts that are unknown?
· Can the product be modified to eliminate parts or combine parts?
· Are all the correct torque values / test specifications known?
· Quality
· Is the quality of the inbound part to the level required


· Is the quality of the finished part to the level required

· Jig / fixture and tooling list

· Are all tools / facilities known?
· Are there any new tools / facilities required?
· Review ergonomic risks.
· Review health & safety risks.
· Poka Yoke ideas – Design and process

· Are all CC/SC item covered by either Design or Process Poka Yoke features?

4.4.1) How to handle problems and Improvement ideas – When a problem is found the most important step is to record it. Ideas for solutions should be recorded but not be discussed in detail. The Slow Build coordinator shall stop discussions to make sure that the workshop keeps structured and can be completed on time.

4.5) Review final product – After the product is assembled a product audit shall be made to assess the quality of the product. Function and appearance shall be inspected as applicable. The results shall be included in the issue list.
4.6) Summary meeting – When the workshop is completed a summary meeting shall be done to define the responsibles for the corrective / improvement actions. The due dates for the corrective / improvement actions shall be determined as applicable.
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