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floor for Part 
Manufacturing with a 
digital thread
MBG 钟振宇
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Load /́unload dialogs
Stock of components

Shopfloor

Machines

总体解决方案

NC-Work Packages
- Work instructions
- Setup instructions
- pictures etc
- Tool  list

Tool master data
Technology data
Tool classification

NC-Work Packages

NC-Programs

Planning result
Nominal tool data

Tool offset Data

Tool live data
Tool movement data

Tool Offset Data

NC-Programs
Work instructions
Setup instructions*

Load, /unload 
dialogs
Stock places of
Assembled tools

Interface Paternoster and other 
stocks

Manufacturing 
Resource  
LibraryNX CAM

NC Programs

Tool master data,
Technology data
Tool and component
classification, assembly instructions

Dispatch

Teamcenter Data and process management

Shop Floor Resource Management

Tool list

Data & process managementMES

ERP

Order-Information

Machine 
status,
Alarms

Order-
Information
Trigger

Order-
Information
Resource
availability

PLM-MES

BOM

Work Plan
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涉及到的相关产品

• 零件工艺——TCM
• 数控工艺——CAM
• 与车间硬件设备数据交互——SFC
• 刀具管理（刀具样本）——MRL
• 实物刀具管理——SFI
• 机床监控——MDA
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零件工艺和数控工艺编制
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SFC
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数据包

Work Package 1
Work Package 2
Work Package 3

Work Package 4

Technical Package

Operation Steps

Process

Work Package 4

NC Program &  Macro 
Sequence Flow

Manufacturing Documents 
& Work Instructions

Manufacturing data capture 
details

Standards, Engineering & 
Quality Documents

Required Equipment 
Information

Required Resources 
(Tooling etc.)

Quality Data
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PLM

数据包

• PLM is used as a secure environment to manage the manufacturing files all in the context of a single work 
package, providing version controlled managed data directly to CAM or the Shop Floor.

Shop Floor
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Shop Floor

SFC——车间设备数据双向传输解决方案

Process 
planning

Tooling and 
fixture design CAMPart model 

preparation

The Manufacturing Plan

CMM 
Machine

Tool 
management

CNC

CMM 
Operator

Machine Tool 
Operator

Tool
Setter

Shop Floor Connect for Teamcenter
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SFI
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刀具生命周期
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数字化过程中刀具管理中面临的问题

 如何快速建立刀具三维数模
 工艺准备过程中如何快速选刀/组刀
 刀具结构尺寸如何传递
 虚拟刀具与实物刀具如何对应
 刀具识别
 刀具寿命检测
 库存和采购计划
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建立刀具三维数模

…NX-CAD

Start from scratch by using 
NX-CAD functionality

…Template Parts

Use more than 100 part 
family templates by filling 
out the needed attributes

…Tools United

TU is embedded inside of 
Teamcenter and has a 
special Siemens download 
button for transfer

…Tool Vendor 
Homepage 3D 

download

Most of the tool vendors 
provide 3D geometry 
download via stp…

…Imported Tool 
Vendor Catalogs

Components are mapped
from Vendor Catalogs to
the customer tool area by

GTC

1 2 3 4 5
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Catalog in 
GTC format

ISO 13399
Part 21

For each product there is an ISO 13399 p21 
file providing the product attribute values

Tool vendor classes & attributes

2) Assortment file – List of products and their classification

Optional - Icons & Drawings

Optional - 3D models (STEP)
and tool drawings

3) Product
Data and
Documents

刀具厂商提供的GTC数据包

1) GTC Class
Hierarchy

GTC Package

What is a GTC package?
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刀具厂商样本导入
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智能选刀

GCS-Type

search search

GCS-Type

Interface Connection  Attributes
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连接号

Example for solid body tools:

ZYL  0080  01  0  2

Cylindrical
adapter „ZYL“

adapter-
form „01“

diameter „8.0“ adapter „0“

Adapter 
form „2“

ZYL  0250  10  0  5

Cylindrical
adapter „ZYL“

adapter-
form „10“

diameter „25.0“ specification „0“

adapter-
form „5“

Example for insert carrier tools:
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连接号

Example for inserts:

D  C  12  03  13  2  L

Basic 
shape„D“

Insert 
size„12“

thickness
„03“

Mounting type „2“Clearance
angle „C“

Corner 
radius„1.3“ Feed 

direction „L“
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连接号

Example for holder for milling and drilling:

ZYL  0060  01  0  2

Cylindrical
adapter „ZYL“

adapter-
form „01“

diameter „6.0“ specification „0“

adapter-
form „2“

HSK  0630  ??  ?  ?

Adapter „HSK“
adapter-
form „??“

diameter „63“ specification „?“

adapter-
form „?“

If multiple values possible

please use the wildcards „?“
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连接号

Example for turning holder:

CAP  5050  00  0  0

adapter „CAP“
adapter-
form „00“

diameter „5050“ specification „0“

adapter-
form „0“

D  N  12  03  13  2  L

Base 
shape„D“

Insert 
size„12“

thickness
„03“

Mounting type „2“Clearance
angle „N“

Corner 
radius „1.3“ Feed 

direction „L“
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Create Tool Assembly
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刀具管理员与数控编程人员

Teamcenter / MRL 
MRL / NX

MRL Authoring User
creates the tools 

and maintains the 
library 

(tooladmin01)

NC PROGRAMMER
creates tool paths using 
tools created by the MRL 

Authoring User 
(camuser01)
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用户调用的刀具

Tooling library attributes

Library class images
schematic drawing

Library instance image 
(3D model)

Resource components and 
Connection Codes
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用户调用的刀具

Item Revision (Tool Assembly iteself) 

Item Revision Component

Coordinate Systems

Guided Component Search elements
Connection Points

Propagation Point for attribute values

Filter for Csys and CPs
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刀柄数据传播

- The holder attributes are attributes from the tool assembly
- You can find it also in the tool dialog in NX under the holder tab. They were used

for the tool path generation

important:
LPR and DCL must filled out. Because of
automatically holder data identify

holder simplify with TC11.5
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与NXCAM集成
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虚拟刀具与实物刀具的对应

data & process management

CAM Process 
planning

Tool libraries

Shopfloor

How can I network 
my machines?

How can I ease tool 
data transfer to the 
machines?

How can I 
centralize and 
maintain tool data?

How can I 
centralize and 
maintain 
resources?

How can I 
automatize tool 
measurement and 
ramp up tool 
availability?

How can I network my machines?

How can I manage shopfloor complexity?

1

ProductionPlanning

Managing individual tool assets at the shop floor
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虚拟刀具与实物刀具的对应

data & process management

The solution: connect virtual and real world by networking your resources

manufacturing resources management
Tool Assemblies

Shopfloor

Machine tools Tool presetter StorageTool management

 tools management
 tools live data

 tool statistics
 tool management 

and planning

 low stock notification
 resource planning 

 standard tool 
presetter interface

Machine tools

 connect multiple 
CNC controllers

Resources management

 fixtures, tool components 
data

 load-/unload dialogs

1

ProductionPlanning

Manufacturing Resources
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 Machines 
 Tool assemblies with constantly up-to-

date data from the CNC ( remaining live 
time, tool offset data, …. )

 Stock location 
 Administration of tool assemblies and 

components 
 Organization of storages
 Assignment of resource data to 

appropriate location 

 Technical data and drawings
 Components data and assembly drawings

虚拟刀具与实物刀具的对应

Online access to real tool data in machine tools, storages, and presetters

Life data
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刀具识别

Tool setting station

Operator station with
Manage MyTools Client

Industrial Ethernet

Shop Floor Integrate

Server

• „Tool Load function“ is called at the machine

• Tool Data requests get answered by the server

• Tool Magazine is positioned and tool can be physically loaded to the work center

Tool store

Tool transfer actions such as loading and unloading of 
tools are initiated from the machine.

The Barcode Interface Shop Floor Integrate Resource 
Management triggers the activity 

load unload

Mag 1 Pos 1

Mag 1 Pos 2

Mag 1 Pos 3

Transfer Information's can be 
printed and laid out at the machine 
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刀具寿命检测和库存管理

Tool list

10 min.

200 min.

50 min.

Order information
• Part

• Quantity

• Machine

Tool master data
3x

Tool offset data

Tool offset
data

Workflow - Tool Planning Process

ERP/MES

Balancing

Teamcenter

Manufacturing
Resource 

Library

Machine Online 
Overview

Different balancing (planning) models:
 Simple balancing without tool live time

 Balancing with reference to the actual tool live time
 Load- / unload dialogs on the SINUMERIK 840D  

 Strategy for single part and series production
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 Calculation of required tool demand 
for the next production order based 
on current situation of machines and 
storages

 Tool life time only with tool type request
 Consideration of already existing tools with 

selection of potential storage areas

 Planning results:
 Preset new tool
 Load from a storage in the machine
 Unload no longer required  tools from the 

machine

刀具寿命检测

Machines ready for next jobs, thanks to prior comparison of  
tool demand and available resources
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Assembly / disassembly dialogs
 Transfer to stores, master data from MRL 

(Manufacturing Resource Library)
 Show component stock location in assembly 

and disassembly dialogs with automatic update 
of tool inventory 

 Interface to dynamic storage systems like 
Kardex or Haenel

库存显示

All tool lifecycle data are managed within an consistent workflow

Transfer list

Assemble Measure Load / Unload

Assemble information
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• A standard off-the-shelf solution for our 
customers based on ISO 

• A modern and up-to-date tool classification 
hierarchy

• An open platform for the integration of various 
tool vendor catalogs

• A seamless integration with NXCAM and all its 
features (3D models, guided component 
search...)

• An scalable solution from Resource Libraries 
to full Resource Management Solution

• Machine and Shop Floor Equipment 
connectivity 

• Integrated in PLM Shop Floor value stream

SFI总结

Summary
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MDA


