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Abstract	

Digital	manufacturing	 is	 the	 result	 of	 the	 integration	 of	manufacturing	 technology,	
computer	 technology,	 network	 technology	 and	 management	 science.	 It	 is	 also	 the	
inevitable	 trend	 to	 realize	digitization	 for	manufacturing	 enterprises,	manufacturing	
systems	 and	 production	 processes,	 mainly	 including	 design,	 control	 and	
managementThe	 development	 of	 computer	 technology	 enables	 humans	 to	 use	 the	
extremely	simple	"0"	and	"1"	coding	technology	for	the	first	time	to	realize	the	coding	

；and	decoding	of	all	sounds,	words,	 images	and	data making	all	kinds	of	 information	
acquisition,	 processing,	 storage	 and	 transmission	 to	 achieve	 standardized	 and	 high‐
speed	processing.	
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1. Introduction	

With	 the	 continuous	 development	 of	 digital	 manufacturing	 technology,	 it	 has	 become	 an	
important	means	to	improve	the	competitiveness	of	enterprises	and	products.	In	recent	years,	
the	development	of	digital	manufacturing	technology	has	been	accelerating,	and	digitization	is	
to	transform	many	complex	and	changeable	information	into	measurable	Numbers	and	data.	
Then,	 the	 appropriate	 digital	 model	 is	 established	 with	 these	 Numbers	 and	 data,	 which	 is	
transformed	 into	 a	 series	 of	 binary	 codes,	 introduced	 into	 the	 computer	 and	 processed	
uniformly[1‐3].	This	is	the	basic	process	of	digitization.	The	main	research	contents	of	digital	
design	and	manufacture	are	as	follows:	Computer	Aided	Design,	Computer	Aided	Engineering,	
Computer	Aided	Manufacture,	Computer	Aided	Process	Planning,	Product	Data	Management,	
Enterprise	Resource	Planning,	Reverse	Engineering,	Rapid	Prototyping.	
	

 
Fig	1.	Global	sales	of	CAD	CAM\CAE	in	1997	
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2. Application	of	Digital	Manufacturing	in	Automatic	Programming	of	NC	
Code	

2.1. The	Connotation	of	Digital	Manufacturing	and	Automatic	Programming	
Digital	 manufacturing	 is	 a	 manufacturing	 process	 based	 on	 the	 knowledge	 fusion	 of	
manufacturing	process,	which	is	characterized	by	digital	modeling	simulation	and	optimization.	
Analyze,	 plan	 and	 reorganize	 product	 information,	 process	 information	 and	 resource	
information	according	 to	user	demands,	realize	product	design	and	 function	simulation	and	
prototype	manufacturing,	and	then	quickly	produce	products	that	meet	user	requirements.	The	
main	content	of	digital	manufacturing	is	CAD/VM/CAE	product	digital	design	technology	and	
NC/CNC/DNC/FMS	digital	processing	equipment.	Digital	manufacturing	is	the	whole	process	
of	product	design,	process	assembly,	process	control	and	final	product,	among	which	the	most	
core,	suitable	for	most	domestic	enterprises	and	easy	to	realize	is	the	integration	of	CAD,	CAPP	
and	CAM.	To	realize	CAD/CAPP/CAM	integration,	automatic	programming	of	NC	code	is	a	key	
problem,	which	is	a	bridge	between	CAD	and	CAM.	The	numerical	control	code	is	generated	
directly	from	the	result	of	product	design,	and	transmitted	to	the	CNC	system	of	CNC	equipment	
through	network	or	other	medium	and	interface,	so	as	to	directly	control	the	numerical	control	
machine	for	machining	without	intermediate	drawings.	
	

 
1‐hob;	2‐	artifacts;	3‐	workspace		

Fig	2.	Cutting	process	diagram	of	cylindrical	gear		

2.2. Principles	and	Basic	Requirements	of	Automatic	Programming	Secondary	
Development	

The	second	development	of	automatic	programming	should	follow	a	series	of	principles,	such	
as	 engineering,	 modularization,	 standardization	 and	 inheritance.	 The	 second	 development	
should	 be	 planned	 as	 a	 whole	 according	 to	 the	 idea	 of	 engineering,	 and	 the	 principles	 of	
modularization,	standardization	and	inheritance	should	be	adhered	to.	
(1)	Engineering	principle:	Firstly,	it	defines	and	analyzes	the	problems	to	be	solved	in	detail,	
and	 describes	 them	 exactly,	 determines	 the	 technical	 and	 functional	 goals	 of	 the	 software,	
writes	 the	 software	 requirements	 specification,	 and	 confirms	 the	 test	 plan	 and	 data	
requirements	 specification.	 Then,	 according	 to	 the	 requirements	 of	 the	 requirements	
specification,	design	the	architecture	of	the	corresponding	software	system,	write	the	software	
outline	 design	 and	 detailed	 design	 specifications,	 database	 or	 data	 structure	 design	
specifications,	 and	 assemble	 the	 test	 plan,	 so	 as	 to	 guarantee	 the	 reliability,	 validity	 and	
maintainability	of	the	software.	
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(2)	Modularization	principle:	Firstly,	the	software	structure	design	should	follow	the	principle	
of	modularization,	decompose	the	whole	system	into	several	sub‐systems	or	modules,	define	
the	interface	relationship	between	subsystems	or	modules,	make	each	module	function	single,	
to	keep	the	module	relatively	independent,	parallel	software	development,	modification	and	
extension	 convenient.	Modularization	 allows	 developers	 to	 design	 different	modules	 at	 the	
same	time,	shortening	the	software	development	cycle.	
(3)	 Principle	 of	 inheritance:	 Second	 development	 is	 different	 from	 software	 design	 which	
usually	starts	from	the	bottom.	It	is	developed	on	the	basis	of	existing	software	and	according	
to	 actual	 needs.	 It	 has	 strong	 dependence	 and	 inheritance	 on	 supporting	 software.	 Second	
development	 is	 different	 from	 software	 design	 which	 usually	 starts	 from	 the	 bottom.	 It	 is	
developed	 on	 the	 basis	 of	 existing	 software	 and	 according	 to	 actual	 needs.	 It	 has	 strong	
dependence	 and	 inheritance	 on	 supporting	 software.	 Inheritance	 is	 not	 only	 the	 biggest	
characteristic	of	 secondary	development,	but	also	 the	principle	 to	be	 followed	 in	 secondary	
development.	It	makes	the	developed	system	consistent	with	the	original	software	in	interface	
style	and	concept,	 and	 the	newly	added	part	 realizes	 seamless	 integration	with	 the	original	
system	in	function,	operation	and	other	aspects,	so	as	to	maintain	the	consistency	and	integrity	
of	the	system.	
	

 
Fig	3.	Structure	principle	diagram	of	automatic	programming	system	

2.3. NC	Program	Generation	
A	complete	NC	program	consists	of	 several	program	sections.	Program	segment	 format	 is	a	
section	of	the	form	of	letters,	Numbers,	and	symbols	in,	different	machine	tool	based	on	what	
function,	 the	complexity	of	 the	numerical	 control	device,	programming	 is	easy	and	 intuitive	
application	of	different	requirements	and	regulations	in	different	formats,	 in	general,	have	a	
fixed	order	procedures	section	format,	the	fixed	order	of	separator	program	format	and	word	
address	format.	
With	 the	 rapid	development	of	 computer	 technology,	NC	programming	has	been	developed	
from	 simple	 graphic	 interactive	 programming	 to	 automatic	 programming	 with	 integrated	
technology.	 At	 the	 present	 technical	 level	 at	 home	 and	 abroad,	 automatic	 programming	 is	
usually	 adopted	 for	 the	 existing	 system,	which	 is	 realized	 through	 secondary	 development,	
expansion	of	system	and	function.	The	programming	system	generally	includes	several	parts,	
such	 as	 geometric	 modeling,	 prop	 track	 generation,	 post‐processing,	 graphic	 display,	 code	
editing,	etc.	The	digital	manufacturing	is	specifically	 implemented	into	NC	code	and	realized	
concretization.	



International Journal Of Social Science and Education Research Vol.1 No.01 2018              ISSN: 2637-6067                    

67	
	

 
Fig	4.	CNC	engraving	machine	

3. Digital	Workshop	Integration	Technology	Based	on	Cloud	Computing	

With	the	 intensifying	competition	in	the	agricultural	machinery	manufacturing	 industry,	 the	
product	upgrading,	the	shortening	of	the	design	cycle	and	the	formation	of	customizable	mode	
have	brought	great	competition	pressure	to	the	agricultural	machinery	manufacturing	industry,	
and	also	promoted	the	production	of	digital	workshop	integration	technology.	With	the	support	
of	the	Internet,	the	digital	farm	machinery	workshop	adopts	the	computer	virtual	simulation	
technology	 to	work	 in	 the	way	 of	 group	 collaboration,	 from	 the	 design	 and	manufacture	 of	
products	 to	 the	 three‐dimensional	 visual	 display,	 from	 user	 requirements	 to	 interactive	
technical	communication,	to	simulate	and	predict	the	functional	properties.		
The	digital	workshop	has	changed	the	traditional	concept	of	agricultural	machine	processing	
planning	and	design.	It	starts	with	the	cloud	platform	sharing	resources	and	utilizes	the	cloud	
platform's	 computer‐aided	 software	 resources	 to	 provide	 accurate	 and	 reliable	 processing	
technology	design.	It	has	unparalleled	advantages	in	the	time,	quality	and	cost	of	agricultural	
machine	processing. 
	

 
Fig	5.	Evolution	of	workshop	application	management	
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4. Digital	Design	Based	on	Information	Physics	Fusion	

4.1	The	significance	of	digital	technology	based	on	information	fusion	
The	development	of	electromechanical	products	nowadays	has	 four	obvious	characteristics:	
first,	 the	 system	 composition	 is	 increasingly	 large,	 the	 number	 of	 units	 of	 the	 system	
composition	 is	 increasing,	 involving	multiple	 fields	 such	 as	 machine,	 electricity,	 liquid	 and	
control,	and	the	coupling	relationship	between	subsystems	is	becoming	increasingly	complex.	
Second,	the	rapid	development	of	embedded	computer	and	control	technology	and	its	extensive	
application,	makes	in	the	mechanical	and	electrical	products,	integrated	into	more	and	more	
embedded	 technology.	 The	 design	 of	 the	 above	 features	 can	 improve	 the	 mechanical	 and	
electrical	products,	increase	the	design	parameters	of	the	system,	and	the	relationship	between	
parameters	of	complex,	more	big	difficulty	of	product	design.	
	

 
Fig	6.	Meaning	of	digital	design	

4.2	Research	status	of	digital	design	technology	of	mechanical	and	electrical	
products	

Electromechanical	product	is	a	complex	system	involving	signal	acquisition,	data	processing,	
information	communication,	motion	control	and	other	related	 technologies.	There	are	some	
uncertainties	and	risks	in	the	development	of	mechanical	and	electrical	products,	which	results	
in	long	development	cycle	and	high	cost.	Therefore,	to	speed	up	the	development	of	mechanical	
and	electrical	products	and	improve	the	reliability	of	products,	we	must	choose	scientific	and	
reasonable	product	digital	design	technology	and	research	and	development	means.	
Modeling	and	simulation	analysis	is	a	key	technology	and	method	in	the	general	digital	design	
and	 development	 of	 electromechanical	 products	 of	 computer	 models.	 Modeling	 physical	
objects	is	a	part	of	the	whole	development	process	of	the	system.	
	

 
Fig	7.	Relationships	among	the	components	of	complex	electromechanical	systems	
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5. Conclusion	

Manufacturing	is	the	foundation	of	the	national	economy.	Digital	manufacturing	will	accelerate	
the	 development	 of	 the	 national	 economy.	 The	 digitization	 of	 manufacturing	 industry	 can	
improve	the	automation	level	of	product	design	and	production,	realize	the	intellectualization,	
agility,	flexibility	and	lean	of	design	and	production,	and	become	the	platform	to	produce	high	
value‐added	products,	creating	good	economic	benefits	for	enterprises.	Manufacturing	digital	
information	transfer	mode	from	the	traditional	vertical	into	flat	type,	the	level	of	organization	
change	management	will	be	more	conducive	to	the	market	information,	technical	information	
and	production	activities	together,	make	the	enterprise	managers	to	be	able	to	react	swiftly	to	
market,	 to	 develop	 a	 correct,	 scientific	 decision,	 make	 the	 enterprise	 human,	 material	 and	
financial	 resources	 to	 get	 more	 effective	 configuration.	 The	 digitization	 of	 manufacturing	
industry	 greatly	 reduces	 the	 resource	 consumption	 of	 traditional	 enterprises,	 makes	 the	
resources	 and	 information	 Shared	 and	 integrated	 among	 the	 whole	 industry,	 and	 greatly	
shortens	the	time	of	each	production	link	such	as	product	design	and	manufacturing.	
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