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[bookmark: _Toc79564036][bookmark: _Toc79565490][bookmark: _Toc321321835]Introduction and General Information
[bookmark: _Toc321321836]Project Description/ Project Context
Bosch Power Tools is planning a new motor size 9,5. The focus will be on line stator 9.
The tasks required from the manufacturer are the design, construction and commissioning of insulation and winding machines with conveyer. 
The machine FMEA is created by the EngP2.
Setup
It must be possible for one operator to complete minor manual setup tasks on the system within five minutes.
In the offer must be accurately descript the set up.
1. Type stator of size 9,5.
2. Length of stack 40, 48 and 55 mm.
Line leader must changeover of types with tools. 
[bookmark: _Toc321321837][bookmark: _Toc79565492]Process of insulation of slot in stack and winding of wire in stack.
Based on this customer specification document, the supplier creates a Bosch specification document containing a schedule that includes the key milestones. The Bosch specification document will then be confirmed by the customer and returned to the supplier. The supplier guarantees the system characteristics that have been agreed.
The special machines will be delivered to the Engels plant in 09/2020. The manufacturer will confirm the delivery deadline and present its performance and acceptance deadlines.
The draft designs will be presented to the customer and approved by an authorized employee. The deadlines for the design discussion are contained in the schedule or will be agreed between those responsible for the project.
After discussion of the Bosch specification document, the supplier will submit a quote. This quote must include details of the material and labor costs for the individual phases of design (mechanical/electrical), installation (mechanical/electrical) and commissioning. The customer must be informed of any extra costs that arise due to special Bosch requirements.
The product-specific machine components (e.g. tools, grippers, holding fixtures etc.) must always be listed separately as initial costs for special tools. Generally speaking, MAE (machines and equipment), EWAK (product-specific components such as fixtures, tools, grippers etc.) and ancillary costs such as commissioning, training etc. must be listed separately as part of the quote.
[bookmark: _Toc321321838]
Contacts
Contacts at BOSCH:

	Name	
	Function
	Telephone
	Email

	Skupov Aleksey
	Manager of production motors
	8(8453) 51-51-95
	Aleksej.Skupov@ru.bosch.com

	Alferov Ilya
	Engineer  of production motors
	8(8453) 51-45-75
	Ilya.Alferov@ru.bosch.com 

	
	
	
	

	
	
	
	


[bookmark: _Toc79565493]
[bookmark: _Toc321321839][bookmark: _Toc79565500]Product and Process Data
	Stator 9
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	No.
	Wire Ø
	No. of turns
	R20 (Ω)
	±Ω
	Length of stack, mm

	1619P15000
	1.06
	88
	0.4250
	0.0260
	40

	1619P14999
	1.12
	80
	0.37
	N/A
	48

	1619P1XXX
	N/A
	N/A
	N/A
	N/A
	55

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[bookmark: _Toc321321840]Process Flow 
The process flow for the test procedure is described below. 
	No.
	Process flow

	1. 
	Operator set stator in machine on conveyer

	2. 
	Operator push button

	3. 
	Machine close the door

	4. 
	Machine move stator on heating station

	5. 
	Machine heats coil of copper wire

	6. 
	Machine move stator in powdering zone

	7. 
	Machine clean stack, tubes and contacts from powder

	8. 
	Machine move stator to unloading zone

	9. 
	Operator take stator




[bookmark: _Toc321321841]Technical Performance Description of System
This section will describe the specific technical requirements for the test procedure.
[bookmark: _Toc321321842]Boundary Conditions
The general boundary conditions for testing are listed below:
	
	Requirement
	Description/quantification

	
	Machine type
	Cycle time of machine - 22 sec. 
Technical availability >= 98%
Use in 3-shift operation
Noise level < 60 dBA measured directly in the system
Machine-induced rejects < 0.1%
Setup-induced rejects <0.1%
Max scrap 0.3%

	
	Design
	Setup: Operating maintenance one operator. Button and controls in zone access.


[bookmark: _Toc321321843]Data and Quantities
Based on the process, the required data and quantities are described and quantified below, along with measures from the process FMEA:
	
	Requirement
	Description/quantification
	Measures from process FMEA

	
	Function of turning
	Machine turning and removing of stack according to drawing
	

	
	Scrap
	Max 0.3%
	

	
	Noise, dBA
	60
	


[bookmark: _Toc321321844]

Provision of Material
 Requirements for the provision of materials are specified below based on the installed parts:
	
	Requirement
	Description/quantification

	
	Stator
	



[bookmark: _Toc321321845][bookmark: _Toc79565511]General Requirements 
This chapter describes the general requirements. These include issues such as the layout of the workstation, standard components, safety issues and maintenance and repair requirements.
[bookmark: _Toc321321846]System Layout
All system components must be designed to be compliant with TPM. It must be ensured that all components are accessible. Wearing parts must be equipped with quick-change mountings. No tools must be required for setup. A compact system design shall be provided.
Optional: The system should be equipped such that remote maintenance is possible.
(Data transfer/webcam)
[bookmark: _GoBack]To ensure that the machine can be transported into the production area, the machine dimensions must not exceed the following values, as the machine can only be delivered via a freight elevator. The machine must not be more than 3.50 m x 2.0 m x 1.80 m L x W x H (freight elevator dimensions). The freight elevator is limited to 5 metric tons.
The maximum ceiling height for the production area is 4.00 m
The maximum input and output height is 110 cm
[bookmark: _Toc321321847]Energy Efficiency
· Control elements can be switched on or off as per requirements. (Screens and machine lighting only switch on when needed.)
· Ability to shut the machine down completely and restart without problems
· Controller enables consumers to switch on or off as per requirements
· Suction system operated as per requirements
· Systems for transporting and feeding parts operated as per requirements
[bookmark: _Toc293908185][bookmark: _Toc321321848]Operating Panel
Operating panel can be pivoted by 360°, accessible from all stations.
[bookmark: _Toc321321849]BEU Standard Components
Standard components to be used by systems and machines are defined for the Blue Business Unit (BEU) at BOSCH Power Tools. These are described below.

[bookmark: _Toc321321850]Machine Protection
All doors of electrical cabinet and moving parts must be to close on key.
[bookmark: _Toc321321851]Pneumatic Components
Standard pneumatic, hydraulic components
	Detail/ fitting
	Manufacturer

	Aluminium profile and components
	Bosch Rexroth

	Pneumatic components
	SMC, Bosch Rexroth, Festo

	Hydraulic components
	Bosch Rexroth or on agreement with EngP2/TEF

	Hydraulic filter elements
	Bosch Rexroth or on agreement with EngP2/TEF

	Pneumatic press
	Bosch Rexroth or on agreement with EngP2/TEF

	Hydro pneumatic press
	Bosch Rexroth or on agreement with EngP2/TEF

	Bearings 
	FAG, SKF, INA or on agreement with EngP2/TEF

	Linear ways
	Bosch Rexroth, INA or on agreement with EngP2/TEF

	Electrical screwdriver
	Bosch Rexroth

	Pneumatic screwdriver
	Bosch Rexroth

	Screw supply unit
	On agreement with EngP2/TEF

	Absorbers
	Bosch Rexroth, ACE

	Pumps
	Lowara, Grundfos 


[bookmark: _Toc321321852]


Electrical and Electronic Components
Standard electrical components
	Detail/ fitting
	Manufacturer

	Electrical cabinet (RAL 7035)
	Rittal

	Cooling fan and industrial air conditioning for electrical cabinets
	Rittal

	Electrical wire
	Labbkabel or on agreement with EngP2/TEF

	Electrical cable
	Labbkabel or on agreement with EngP2/TEF

	Glands, liners, ends
	DKC or on agreement with EngP2/TEF

	Electrical connection terminals
	Phoenix Contakt

	Power unit
	Siemens, Phoenix Contakt

	Automatic switches, contactors
	Siemens, Moeller, or on agreement with EngP2/TEF

	Main switch
	Moeller, or on agreement with EngP2/TEF

	Control and signaling devices
	Moeller, Telemecaniqe

	PC
	On agreement with EngP2/TEF

	Controllers and operational panels
	Siemens

	Protection devices
	Pilz, Telemecaniqe

	Relay, timer, multifunctional relays
	Finder, Moeller or on agreement with EngP2/TEF

	High voltage relay
	SPS-electronic or on agreement with EngP2/TEF

	Analog transducer
	Phoenix Kontakt

	Measuring and controlling equipment and devices
	On agreement with QMM, EngP2/MFGx, EngP2/TEF

	Asynchronous motor
	On agreement with EngP2/TEF

	Frequency transducer for asynchronous motors
	Schneider electric or on agreement with EngP2/TEF

	Servodrives 
	Bosch Rexroth, Mitsubishi, Panasonic or on agreement with EngP2/TEF

	Servomotors
	Bosch Rexroth, Mitsubishi, Panasonic or on agreement with EngP2/TEF

	Stepper motors
	On agreement with EngP2/TEF

	Inductive, optical, end sensors, disconnecting switches
	Ifm electronic, Omron

	Length system
	Heidenhain or on agreement with EngP2/TEF

	High-voltage equipment 
	Hiso (old name Hippe)



[bookmark: _Toc321321853][bookmark: _Toc79565501]Operating Modes
The following operating modes are required for operating the system:
· Automatic mode: This mode is the actual automatic cycle of the station. Automatic mode can only be started from the station’s starting position. It is started by selecting the operating mode and pressing the "ON" button
· Manual mode: Operation of individual function as selected. Appropriate safety interlocks are programmed for the individual functions
· Setup mode: Individual functions are operated after being selected, once the safety devices have been bypassed by means of a key switch. Appropriate safety interlocks are programmed for the individual functions
[bookmark: _Toc321321854]Safety 
All moving tools and electrical components must be close and safety for operator.
[bookmark: _Toc321321855]Maintenance and Repair
The following requirements must be taken into account for maintenance and repair:
Wearing and spare parts:
Wearing and spare parts must be listed in a spare parts list with prices. The list must be handed out with the documentation for the assembly station.
Specialist personnel:
Qualified specialist personnel must also be available within 24 hours in the China plant at the end of the warranty period to resolve any operating faults.
Labeling:
· Wearing parts on the system (belts, valves, bearings, etc.) must be labeled with appropriate signs
· Fluids must be labeled with a specification of the filling quantity and filter designation
· In the case of accumulator systems, the filling pressure must be indicated
· On manometers, the pressure range must be marked (hydraulics and pneumatics – set pressure must be identifiable)
· Mark lubrication points (e.g. color marking)
· Identify batteries for the controller (e.g. outside of switch cabinet door)
Service and operation
· A change of one wearing or spare part must not take an employee more than one hour; wherever possible, longer times should be indicated in the quote
· Maintenance tasks must on average account for no more than 30 min./week
· In the case of repairs during the warranty period, the warranty will be extended for the new part installed
· Specification of when repairs may be carried out by Bosch during the warranty period without this affecting the warranty
· [bookmark: _Toc79565520][bookmark: _Toc321321856] Assembly, Commissioning and Performance Records
[bookmark: _Toc321321858]Sample Parts and Trial Parts
Sample and trial parts shall be provided by the customer.
[bookmark: _Toc321321859]Employee Training
The supplier shall prepare a detailed training plan (content, duration, location of training and the number of participants as well as an indication of the qualifications required from participants if applicable). The training concept must be tailored to the employees to be trained and the parts range in agreement with Bosch. If special knowledge is required to operate or service the device, this will also be incorporated into the training concept.
The employees responsible for operation and servicing shall be trained by the supplier during commissioning of the system or prior to SOP.
[bookmark: _Toc321321860]Documentation
· Device software including user interface and any software applications
· 3-D model, compatible with the Inventor CAD system 
· The EWAK drawings shall be delivered by the supplier as STEP files
Documentation needs to contain the following information depending on equipment:
1. General information
1. EG application about product conformity (with original signatures)
1. Instruction manual
1. Maintenance plan (including spare parts and wearing part)
1. Electrical scheme
1. List of electrical parts
1. List of mechanical parts with all drawings, spare parts and wearing parts
1. Manuals for all purchased parts (servodrive, servomotor etc.)
1. Pneumatic/hydraulic scheme
All documentation has to be sent in hard copy in 2 exemplars and on USB storage.

[bookmark: _Toc321321861]Preliminary and Final Acceptance
The preliminary acceptance procedure shall be conducted at the manufacturer's plant. Before the preliminary acceptance procedure, the assembly station characteristics that have been agreed are documented by the manufacturer in a report, along with the process data. The complete scope of supply must be verified during the preliminary acceptance procedure. 
The system will be inspected for electrical and mechanical performance for 1-2 days. Compliance with the applicable standards and regulations will bee checked. The promised quality guarantees (cmk >1.67) will be checked for the characteristics described in 3.2. Checks will take place on 200 pieces during fault-free operation of a maximum of 800 pieces.
[bookmark: _Ref268008330][bookmark: _Ref268009376][bookmark: _Toc321321863]Attachments
All necessary internal Bosch information is enclosed as attachments. This information is subject to the strictest confidentiality obligations and must not be transferred to third parties.



	[image: ]
	Project No. Pol.9 EngP2
	Document version
1.0
	Page
15

	Engels Works
	Bosch specification document
	Author
Alferov Ilya
	Date
25.12.2019





!!!THIS PAGE IS INTENDED FOR INTERNAL USE ONLY!!!


Customer specification discussion was held with

	Date
	Department
	Name
	Signature

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	






image1.png




