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Guide to Basics Understanding the Use Of and Relationship Between  

Engineering & Assembly Drawings, Bill of Process (BOP) & Bill of 

Materials (BOM) 
 

These three operating documents work together to provide clarity to: 

• What and how many components form the product? 

• What are the steps/sequence for fabricating the product?  

• How can the product continue to be produced effectively as its complexity increases? 
 

 

 

 

 

Basic Elements of Bill of Materials (BOM): 

 Lists quantities of components, ingredients/materials required to make a product 
 Integrates product hierarchy through parent/child delineation 

Levels of a product: 
 

 Parent: End item (or final product) 
 Children: Raw materials, components, and sub-assemblies 

Demand may depend on product levels: 
 

 Parent: Independent demand (external to the system) 
 Children: Dependent demand (internal to the system)—Demand for an item depends on the demand for 

items ”higher up” on the BOM 
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Summary  

Engineering and assembly drawing provides: 
• Visual representation of product & components 
• Fit, tolerances, and assembly specifications 

Bill of process (BOP) addresses: 

• Processes that produce the product, and their 

sequence 

• Specifications and parameters of each process step 

Bill of materials (BOM) addresses: : 

• Components forming the product 

• Production time per component 
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Bill of Materials- Example - product hierarchy 

 
 

 

BOM Generaton Components: 

 
 Low-Level coding (LLC): 

 
 A number that identifies the lowest level at which a specific item exists in the BOM 
 Allows for easily computing the requirements of an item existing at different levels of the BOM 

 

BOM Processor: 

 Essential component in most commercial packages; maintains the BOM and automatically assigns LLCs 
 Is essential for products with large BOMs (e.g., automobiles with approximately 30,000 

components)                                                                           
 

                             

 

 Item G can be coded as Level 2 (under B) or Level 3 (under E) 
 LLC convention has it coded as Level 3 

 

The BOM provides 
information about: 
• Relationship 

between items at 
different levels 

• Quantity of each 
item 

• Lead Time of each 
item 
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Bill of Process 

Process planning is typically documented on a routing sheet, also known as a bill of process (BOP) 

Process Documentation 

 Workflow process mapping (value stream mapping) 

 ISO process documentation  

Process planning organizes these production-related elements: 

 Methods of production 
 Tooling 
 Fixtures 
 Machinery 
 Sequence of operations 
 Processing time of operations 
 Assembly methods 

 

Factors to be considered during process planning: 

 Dimensions/size 
 Surface finish  
 Geometric shape 
 Tolerance 
 Material being processed 
 Product value and urgency 
 Manufacturing capabilities and resources available  

 
Engineering Drawings 

Information on an engineering drawing or “blueprint”: 

 
 Title 
 Version 
 Material 
 Projection type 
 Units 
 Scale 
 Other (i.e., assembly instructions, intellectual property, tolerances)  

 
Controlling variability in BOM and BOP:  

 Adds to cost, complexity 
 Impacts quality control, inventory readiness, parts tracking, supplier contracts  

 

Parts Planning: 

 Consider a parts tracking system (for inventory ordering/control and quality traceability) 

 Highly recommend a plan for each part! 

 

Dimensional tolerances: 

 Defined as the allowable errors on a specific dimension 

 Typically expressed as a range of values (i.e., the diameter of a hole is expressed as “3.5 inches ± 0.02,” 

which means that the hole is acceptable if its actual manufactured diameter is between 3.48 and 3.52 

inches in diameter) 
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Geometric tolerances: 

 Defined as the allowable errors on shapes, locations, and profiles (as opposed to size or dimensional 

tolerances) 

 Specified on engineering drawings as a box with a leader connected to the feature of interest 

 

Material Effect on BOM & BOP: 

Material tradeoffs: 

 Different materials require different tools and production processes, each with their own trade-offs 

 Reduced cost of materials may mean higher per-piece price with volume 

 More robust materials may require larger investment in tooling and capital equipment 

 Lighter weight does not necessarily mean less material 

 Lower volumes require different manufacturing process to control tooling and capital equipment 

investments 

 Switch to high volume with less takt time process may require major investment in capital equipment but 

lower per-piece price over time 

 

Material Selection Drives: 

 Cost and time to produce 
 Performance and adaptability to design changes 
 Look, feel, and sense of quality 
 Reliability 
 Environmental impact 

Spend the time now to select the right material for your product (you may not have a second chance!) 

Material Properties to Consider: 

 Mechanical properties: Response of the material to force and load 
 Physical properties: Based on the inherent behavior of the material (usually driven at molecular level) 
 Thermal properties: Reaction of the material in the presence of heat or cold 
 Electrical properties: Ability of a material to transmit, store, or impede electricity 
 Optical properties: Ability of the material to transmit, reflect, or absorb light 
 Environmental properties: Ability of the material to maintain performance in its application environment 

 

Often overlooked Material Considerations:  

 The choice of material constrains manufacturing process selection for a given geometry (This affects both 
ongoing and capital costs) 

 Some material prices fluctuate based on the market with significant effects 
 “Brand name” materials (especially plastics) can be significantly more costly than others (Make sure you 

understand your product’s requirements) 
 Quality: Material attributes can dramatically affect quality 

 Material quality must be monitored to maintain product quality (Material specifications are critical to this) 

 

 

 

SOURCE: https://build4scale.llnl.gov/docs/modules/Module_2A.pdf 
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Visuals and Examples 
Source:  Dan Radomski Utilizing Munro & Associates Methodology 

Provided through the Build4scale program (https://build4scale.llnl.gov) 

 
Bill of Materials tend to focus on two parts: 

• Engineering Bill of Material (eBOM).  eBOM is a special type of bill of material that defines the 

product as designed. It contains the list of items, parts, components, subassemblies, and 

assemblies in the product designed by engineering. 

 

 

• Manufacturing Bill of Material (mBOM).  mBOM is most referred to as the BOM contains all the 

parts and assemblies required to build a complete and shippable product. MBOM is a type of bill 

of materials (BOM)  

 

 

 

 

 

 

Source: Monro & Associates, INC. 

  

https://build4scale.llnl.gov/
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Source:  Monroe & Associates Design Profit, Inc. 
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Process Flow Examples 
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Process Flow Examples (continued) 
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Workflow Process Used to Outline Pro Forma Cost 
 

 
 

 

 


