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Retrofit Solutions for
Glass Machines
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Customer Support and Services.
Always on hand to sustain your business. 

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

• Bühler Leybold Optics provides retrofits for complete machines and upgrades of control systems 
on old systems.

• Bühler´s worldwide customer service as well as the fast delivery of replacement and wear-and-
tear parts are just two important aspects of customer support. Preventive maintenance and 
inspection together with machine re-conditioning and upgrading round-off the after-sales 
services.
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Retrofit Solutions
PLC + Visualization upgrade.

Solution: 
• Fast and reliable service

Added value: 
• The aim is to avoid downtimes and to keep the machines running
• One contact for all services

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 8 weeks
Installation time: 2 days 
Approx. costs: 18k €

Lead time: 8 weeks
Installation time: 2 – 4 days 
Approx. costs: 120k €
(depending on configuration)
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Retrofit Solutions
Flexible change of machine configuration.

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 12 weeks
Installation time: 1 week

• Easy adaption to customers 
individual product mix

• Automatic self re-configuration after 
machine modification

• All process relevant parameters 
keep linked to the cathodes, not to 
the chamber position



6

x

Retrofit Solutions
Extended Additional Process Chamber.

Solution: 
• Space for 10 new additional compartments
• Replacement of auxiliary chamber 
• Improvement of cycle time
• Expansion of the process for new coatings/ products

Added value: 
• Additional processes
• Increased up time and reduced cycle time 

due to extended additional process chamber

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 8 weeks
Installation time: 2 days 
Approx. costs: 18k €
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Retrofit Solutions
Additional functional compartments.

Key benefits:  
• Additional process stations
• Increased up time and reduced cycle time 

due to additional compartments
• Increased throughput of more complex products

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 16 weeks
Installation time: 2 days
Approx. costs: 
180k  - 220k €
(depending on configuration)
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Retrofit Solutions
Planar Cathode PCA Magnetron Compartment.

Solution: 
• Highest layer uniformity of ≤ ±1%
• High target material utilization

Added value:  
• Maintenance cost reduction
• Spare parts cost reduction

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 16 weeks
Installation time: 2 days
Approx. costs: 
140 k € (single)
180 k € (double)
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Retrofit Solutions
Rotatable Cathode RCA Compartment.

Solution: 
• Highest layer uniformity 
• High target material utilization

Added value:  
• Reduction of maintenance costs
• Reduction of spare part costs

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

BÜHLER IP
LO RCA

3rd party IP

Lead time: 16 weeks
Installation time: 2 days
Approx. costs: 
180k € (single)
220k € (double)
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Retrofit Solutions
Gap Management.

Solution: 
• Minimization of target material waste due to 30 mm gap between single batches
• Minimized machine contamination: Minimized wear and tear of transport rollers etc.
• Highest deposition yields: Reduced wastage of target material 

Added value: 
• Longer times between maintenance/ cleaning
• Reduction of the gap between glass substrates to 50 mm
• Increased production efficiency
• Shortened maintenance and cleaning
• Saves up to 200.000m² of coating material per cathode p.a. 

compared to industries standard with 100 mm gap

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 16 weeks
Installation time: 3 weeks 
Approx. costs: 250k – 420k €
(depending on installed

hardware) 

Active gap 
control 

between 
batches.
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Retrofit Solutions
Gap Management. 

Key benefits:
• Minimum target waste
• Maximum productivity
• Minimum maintenance/cleaning
• Constant gap even between different substrate thicknesses
• Optimized for flexible production conditions

• Savings app. 1.5 mio USD/ 10 years ** 
• App. 2 more production days/ year 
• 70 % less roller contamination

* Depending on machine type, mechanical age and status 
** PPG heat treatable DLE reference stack

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

• Gap management 
provides 

smallest gap in 
industry 

(50 +30/-20 mm*) 
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Retrofit Solutions
Pump Set/ Additional Pump Unit Upgrade.
Solution: 
• High gas separation factors by intermediate Ar-purging

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 16 weeks
Installation time: 2 days
Approx. costs: 180k €

Added value: 
• Highly cost efficient
• Excellent maintainability
• Excellent process stability
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Retrofit Solutions
Ex/ In-Situ Measurement Upgrade.

Solution: 
• A flexible and easy-to-use software interface for all applications
• Continuous data and automation model for all applications along the production line 

Added value:
• Maximum accuracy under production conditions
• High measurement frequency

Retrofit Kits for Glass Machines I Customer Service Sales Booklet

Lead time: 16 weeks
Installation time: 7 days
Approx. costs: 240k - 300k €
(depending on configuration)
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Retrofit Solutions
Gas Distribution.
• Improvement of process capabilities for high quality products 

Retrofit Kits for Glass Machines I Customer Service Sales Booklet
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Retrofit Matrix for
Glass Machines
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Retrofit Matrix for Glass Machines.

Retrofit Kits for Glass Machines I Customer Service Sales Booklet


Levels

																		Controls

		Stars		Levels		2WW						5WW						2WW								5WW

						Solution		Machine types				Solution		Machine types				FineDos		FineControl		FineCabin				FineDos		FineControl		FineCabin



		6		Selfoptimizing Tool (future)		LoyoT						FineFilm

				Selbst optimierendes Tool



		5		Automatic fineness Control								FineSens		zu SFLE-V, SFLA, Finer, SFLF

				Automatische Feinheitsregelung



		4		Flexible Throughput / energy concept		FineDrive		SZAP				Fine Drive		SFLF

				Flexibler Durchsatz



		3+		Fineness adjustable during operation		dynamic		SZAP, PreFiner-D, SZWA				Vario roll 2		SFLE-V, Finer-V, SFLA

				Feinheiteinstellung während des Betriebs		FineHydro?								SFLF-V



		3		Recipe related process parameters		Finegap		SZAE, Prefiner-G				FineGap		SFLE, Finer-G, SFLF-G

				Rezeptbezogene Prozessparameter



		2		Semi automatic mode		FineDos		SZA, SZAN, Prefiner-M				FineDos		SFL, SFLN, Finer-M

				Halb automatischer Betrieb										SFLF-M



				Wie sind die Maschinen aufgestellt																														Kriterien

		Stars		Levels		SZA		SZAN				SZAE		SZWA				PreFiner										SZAP						Monolinien		flexible Linien

																		 -M		 -G		 -D				 -M		 -G 		 -D



		6		Selfoptimizing Tool (future)																														wäre gut		wäre gut

				Selbst optimierendes Tool



		4		Flexible Throughput / energy concept				möglich				möglich		möglich				möglich		möglich		möglich				SdT		SdT		SdT						empehlenswert

				Flexibler Durchsatz																																bei Linienexpansion



		3+		Fineness adjustable during operation				möglich				möglich		x				möglich		möglich		x				möglich		möglich		x						empfehlenswert

				Feinheiteinstellung während des Betriebs



		3		Recipe related process parameters				möglich				x						möglich		x						möglich		x								empfehlenswert

				Rezeptbezogene Prozessparameter																 



		2		Semi automatic mode		x 		x										x								x								reicht

				Halb automatischer Betrieb



				Wie sind die Maschinen aufgestellt																														Kriterien

		Stars		Levels		SFL		SFLN		SFLE		SFLE-V		SFLA				Finer										SFLF						Monolinien		flexible Linien

																		 -M		 -G		 -V				 -M		 -G 		 -V



		6		Selfoptimizing Tool (future)																														wäre gut		wäre gut

				Selbst optimierendes Tool



		5		Automatic fineness Control						wenn 3		sinnvoll		sinnvoll				wenn 3		wenn 3		sinnvoll				wenn 3		wenn 3		sinnvoll				empfehlenswert

				Automatische Feinheitsregelung						sinnvoll								sinnvoll		sinnvoll						sinnvoll		sinnvoll



		4		Flexible Throughput / energy concept				möglich				möglich		möglich				möglich		möglich		möglich				SdT		SdT		SdT						empehlenswert

				Flexibler Durchsatz																																bei Linienexpansion



		3+		Fineness adjustable during operation				möglich		möglich		x		x				möglich		möglich		x				möglich		möglich		x						empfehlenswert

				Feinheiteinstellung während des Betriebs



		3		Recipe related process parameters				möglich		x		 						möglich		x						möglich		x								empfehlenswert

				Rezeptbezogene Prozessparameter																 



		2		Semi automatic mode		x 		x										x								x								reicht

				Halb automatischer Betrieb





Pricing

				2WW						5WW												 		 

		Produkt		Beschreibung		KP				Beschreibung		KP		Beschreibung				 ~DB1						Bemerkung

		FineAngle		(integrierter Messzylinder)		Fr.    3,400.00						Fr.    3,400.00						45



		FineCabin				Softstarter		FU				Spalt		Vario		Vario + FineDrive

				45 kW 		Fr.    40,600.00		Fr.    42,700.00		75 kW 		Fr.    50,000.00		Fr.    55,000.00		Fr.    59,600.00		39				2WW 		FU Zusatzpreis zw 2100 (45kW) und 3000, (75kW)

				55 kW 		Fr.    41,000.00		Fr.    43,500.00		90 kW		Fr.    50,300.00		Fr.    55,250.00		Fr.    60,500.00								Differenz 75 kW zu 45 kW 900,- (Sanftanlasser)

				75 kW		Fr.    41,500.00		Fr.    44,500.00		110 kW		Fr.    50,700.00		Fr.    56,250.00		Fr.    61,500.00						5WW		Differenz Vario zu Spalt 5000 -6000

				mit Compactlogix		Fr.    2,460.00				mit Compactlogix		Fr.    2,800.00												Mit Finedrive 

										mit Abdeckung Traverse (SFLE..)		Fr.    4,000.00

										für SFLA		Fr.    -3,500.00



		FineControl		ETS		Fr.    25,200.00						Fr.    34,900.00						47

				mit Compactlogix		Fr.    3,500.00				mit Compactlogix		Fr.    4,200.00										5WW		Im Preis enthalten sind Schwenkarm (3800,-), 

				für SZA (Birne)		Fr.    2,700.00				für SFLA		Fr.    -4,500.00												Pneumatik(2.400,-) Finelevel(2750,), Scherbolzen (550)

				 		 				 wenn nur  CPU (?)		Fr.    -4,000.00

				für SZAE Gitterrost		Fr.    3,300.00				für SFLE Gitterrost		Fr.    3,300.00												vorgefertigte lösung für SZAE und SFLE



		FineDos				Fr.    23,700.00						Fr.    23,950.00						47						Finelevel und Fineangle inkl.

				mit Temp Steuerung		Fr.    1,100.00				mit Temp Steuerung		Fr.    2,750.00												Integration Temperatursteuerung



		FineDrive										Motor luftgekühlt		Wassergekühlt				45

										75 kW		Fr.    35,950.00		Fr.    51,900.00								5WW		Elektrisch ca. 15k bis 17 k

										90 kW		Fr.    37,810.00		Fr.    53,950.00

										110 kW		Fr.    40,300.00		Fr.    61,200.00

																								Verifizieren, was Minderpreis bei Kombi mit Fine Cabin



		FineLevel		1 Sonde		Fr.    1,250.00				2 Sonden + Gehäuse		Fr.    2,750.00						60				5WW		beim SFLA VP 2.000,- (kein Gehäuse)

										 

		FineGap		SZWA, SZAE		Fr.    6,400.00				SFLN,SFLE		Fr.    6,400.00						55

										SFL 		Fr.    12,200.00



		FineLux								Fix		Fr.    4,800.00						60

										Schwenkbar		Fr.    7,100.00

										mit sep. Steuergerät		Fr.    12,050.00



		FineHydro		nur Ölkühlung		Fr.    3,300.00				nur Ölkühlung		Fr.    2,750.00						60				2WW		gilt für SZAN/E

				Hydraulik inkl Ölkühlung		Fr.    10,600.00				Hydraulik inkl Ölkühlung		Fr.    14,100.00										5WW		gilt für SFL/N/E



		FineSens								in Steuerung		Fr.    37,000.00						56

										mit anzeige 		Fr.    4,600.00										5WW		für Spaltmaschinen (SFLE,N)



		FineGuard				für SZAE/N				SFL/N/E

				900 mm		Fr.    6,000.00				1300 mm		Fr.    9,900.00						60				2WW		gilt für SZAN/E

				1300 mm		Fr.    6,800.00				1800 mm		Fr.    10,200.00										5WW		gilt für SFL/N/E

				1800 mm		Fr.    7,600.00				2500 mm		Fr.    10,800.00										5WW		gilt für SFL/N/E





first overview benefit

				person safety		machine safety		food safety /hygiene		reliability		performance		convenience		maintenance friendly				SFLF		Finer-G		Finer -V		SFLA		SFLE-V		SFLE		SFLN mit OP		SFLN		SFL		SFG								SZA		SZAN		SZAE		SZWA		PreFiner				person safety		machine safety		food safety /hygiene		reliability		performance		convenience		maintenance friendly

																																								5 Walzwerk				2 Walzwerk

																																								Fine Cabinet				Fine Cabinet

																																								Fine Control				Fine Control

																																								Fine Dos (NKS)				Fine Dos (NKS)

																																								Fine level				Fine level

																																								Fine Angle				Fine Angle

																																								FineGuard				FineGuard

																																								safety doors SFLF				Mobile Conveyor

																																								FineAir				FineAir

																																								Vario 2nd roll				SSl mouthpiece

																																								Fine Hydro				Fine Hydro

																																								FineLux				Dynamic roll pressing

																																								Roll cooling compact				Fine Knife

																																								FineDrive				Fine Speed

																																								Fine Gap				Fine Gap

																																								Fine Sens				Direct drive

																																								safety switch dicharge

																																								splash guard safety switch

																																								New shear pin				New shear pin

																																												Fine Shear (differential)I

																																								Fine Change

																																								Refurbishment

																																												What is the output ratio between 2rr e 5rr for different endfineness -> ? 

																																												What is the specific output of a "good in shape refiner"?





Retrofit_packages

		Platforms		5 roll refiner

										in compliance with the newest safety regulations				Front Guard				Back side		 		Fine Air

														front guard rfid				splash guards				prevents the hopper gate from closing during cleaning



														covering first roll				lock scraper 

										solutions that facilitate the cleaning and avoiding contamination (also machine safety)				Stainless Steel parts				Pneumatic 				Fine Angle				S-Rolls				FineLux plus

														cladding				wedge pressing				Sensor integrated in the piston				Rolls with gap for cleaning				combined level and dry running case

														discharge apron

														dosing hopper



										solutions to prevent damage of rolls and other parts 				Shear Pin				FineLux				FineLevel				Vibro temp sensors				FineControl

														between roll 1 &2				dry running device far from roll				precise product  level indication 				sensors to prevent damage of rotating parts				newest control system for best operation and maintenance monitoring





										clever and compact solutions for different functions				FineGap				Roll Cooling				Fine hydro				FineChange

														rugged solution				compact, less condensation, easy maintenace				compact, easy maintenance				& refurbishment





										auxiliary devices to make production and maintenance easier				Knive Cutting device				roll exchanging device				fineness measuring kit				Stainless Steel base plates









										retrofits which impact on performance and quality of the machine				FineSens				Fine Drive				Vario intake passage				FineFilm

														fineness measuring device				variable speed on roll 5				modification to vario drive roll 2				automatic film diagnosys







personnel safety

food safety

machine safety  


availability


auxiliary tools


capacity& quality




2WW_ anlysis data

		Zweiwalzwerk

				Complete HMI and Contrl Cabinet Solution  - FineCabin		Newest Machgine Control Generation (PLC + HMI)  - FineControl		Lean Control Solution for Semiautomatic Machine Types - FineDos		Fine Level		FineAngle		FineGuard		FineAir		Mouthpiece safety		FineGap		FineDynamic		Fine Hydro		FineCool		FineSpeed		Mod main drive to direct drive		Mobile screw conveyor

		Type of Machine Control 

		Sensors for automatic production

		Personal Safety

		Fineness adjustment principle

		Up to date functional groups

		flexibility and performance improvement

		Category

		capacity adaptation 		prefiner-s



		full automatic ( recipe related)		SZAE		SZWA		PreFiner 

		semi automatic (no recipe data)

		case studies		conversion of a szan (semi automatic machine with gap setting hand wheels) in a full automatic pre refiner with dynamic roll pressing and 

								 



								automation degree

						trending								SZAP-M						SZAP-S

						panel comfort

						panel comfort								PreFiner-M				PreFiner

						panel comfort										SZWA

												SZAN  erd				SZAE

												SZAN

												SZA

																								features

														partially recipe related		total recipe related		gap or dynamic option		variable speed





		Pricelist										From M to D

		new machines		900		1300		1800						900		1300

		M		178800		208513						upgrade		25470		33157

		D oder G		204270		241670		287559

		D/G		212205		250816



		Retrofit threshold

		semi automatic (70%)		125160		145959.1

		automatic		142989		169169

		2 roll refiner depends on 		dosing device



































all in common

		Platforms		5 roll refiner

										in compliance with the newest safety regulations				Front Guard				Back side		 		Fine Air

														front guard rfid				splash guards				pneumatic block with safety solution for cleaning & oper.



														covering first roll				lock scraper 

										solutions that facilitate the cleaning and avoiding contamination (also machine safety)				Stainless Steel parts				S-Rolls				Fine Angle				Pneumatic 				FineLux plus

														cladding				Rolls with gap for cleaning				Sensor integrated in the piston				wedge pressing				combined level and dry running case

														discharge apron

														dosing hopper



										solutions to prevent damage of rolls and other parts 				FineControl				FineLux				FineLevel				Shear Pin				Vibro temp sensors

														newest control system for best operation and maintenance monitoring				dry running device far from roll				precise product  level indication 				between roll 1 &2				sensors to prevent damage of rotating parts







										clever and compact solutions for different functions								Roll Cooling				Fine hydro				FineGap				FineChange

																		compact, less condensation, easy maintenace				compact, easy maintenance				rugged solution				& refurbishment





										retrofits which impact on performance and quality of the machine				Fine Drive				Vario roll 1 and 2				FineSens								FineFilm

														variable speed on roll 5				modification to vario drive roll 2				fineness measuring device								automatic film diagnosys





										auxiliary devices to make production and maintenance easier				Knive Cutting device				roll exchanging device				Stainless Steel base plates				Walzenränder- Schleifmaschine				fineness measuring kit









personnel safety

food safety

robustness


operational reliability



auxiliary tools


capacity& quality




Matrix

		SZA

		SZAN

		SZAE

		SZWA

		PreFiner

		PreFiner-S

								  FineCabin		  FineControl		  FineControl Light		 FineAir		 FineAngle		 FineLevel		FineHydro		FineGap		FineTune		 FineDrive		 FineDrive SZWA		Safe mouth Piece		Movable Screw Conveyor		FineKnive		Knive Cutting Device

		Product Yield &Quality						 				 		 				 		 		 				 

		Personnel Safety												 								 										 

		Food Safety & Hygienic Design												 								 												 

		OEE												 																				 

		Operational Reliability												 								 												 

						 

						Personnel Safety

										Food Safety & Hygienic Design

												Product Output & Quality 

														Operational Reliability



						 

						FineGuard				Safe Mouth Piece		FineAir		FineKnive		Mobile Screw conveyor		FineGap		Dynamic Roll Pressing		Modification main motor to direct drive		FineDrive		FineHydro		FineAngle		FineLevel		FineControl		FineCabin		FineDos		knive cutting device

		SZA				J						 		 

		SZAN												 

		SZAE

		SZWA

		PreFiner

		PreFiner-S





Solution





Your benefit





Your Machine
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Consumables for
Glass Machines
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Consumables
for Glass Machines.
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Planar Cathode Rotary Cathode
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In the Region for the Region.
Differentiation through expansion of global service network. 

90 service stations worldwide...

… for customer service along the
entire lifecycle of their solutions.

• Continued investment in our skills 
on-site with our Service Academy. 

• Ongoing initiatives for the 
reduction of our reaction time 
for customer enquiries.

• Commitment to highest service quality. 

Retrofit Kits for Glass Machines I Customer Service Sales Booklet



Engineering Customer Success.

Bühler 2017 
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