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Vacuum Suction Cups

Selection by Field of Application
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%g Universal Suction Cups Suction Cups for Packaging &3
Shape Family Suction area Page Shape Family Suction area Page “
Round ~—=— | SUF @ 1 mm- 100 mm 32 Round —=— | SPF @ 10 mm - 60 mm 52 g
PFYN @ 1 mm - 200 mm = =N [spG 233 mm v Es
PFYN VU1 © 15 mm - 95 mm - SVE © 53 mm A=) gg
SUF @ 125 mm-210 mm 36 $= 1.5 | SPB1 2 10 mm -80 mm 55
&= 15 |FSGA © 2 mm-78 mm 39 <=5 |SPB2 © 20 mm - 50 mm ji=)
FSGA VU1 @30 mm - 110 mm ] spPB2f @ 15 mm—-50 mm =}
FSGA SI-HD @ 6 mm - 25 mm i $S= 45 |SPB4 @ 20 mm - 50 mm v s §_
FSGA SI-MD @11 mm-33 mm i SpB4f © 30 mm - 50 mm =) g .S
FSGA 110 © 110 mm — 150 mm I oval &= 1.5 | SPOB1 60 x 20 — 100 x 40 T -z 2
FSGPL @ 100 mm — 250 mm = SPOB1f 35x 15-80 x 35 i}
FSGA/FSGPL-DR | @ 53 mm — 200 mm )=, >
=55 |FsG © 3 mm - 88 mm PP £ g
FSG VU1 © 30 mm - 85 mm 2 3§
FSG SI-HD @7 mm - 25 mm | 2w
Oval £—=— | SGON 4x2-90x30 =)
£= 1.5 | FSGAO 95 x 40 - 140 x 65 A= "
£ %
>0
Suction Cups for Handling Sheet Metal Suction Cups for High-Temperature
Applications 2o
Shape Family Suction area Page g5
Round —=—_|sAF @ 30 mm - 125 mm = g
N0 | SAX @30 mm-115mm 46 Shape Family Suction area Page 3 s
SAXM @20 mm- 115 mm ] Round £—=—\ | SAF HT2 @ 30 mm - 60 mm \,—_,'
&= 15 |SAB © 22 mm- 125 mm 49 £ 1.5 | SAB HT2 © 22 mm-80 mm =] o
Oval —=—\ | SAOF 50 x 16 — 140 x 70 I oval ==\ | SAOF HT2 60 x 23 - 100 X 50 S R, £
0 | sAoxm 60 x 20 — 100 x 40 S &= 1.5 | SAOB HT2 60 x 30 — 80 x 40 i g 2
$= 15 |SAOB 60 x 30 — 140 x 70 =) ‘:1§
2
% Suction Cups for Handling Wood Suction Cups for Handling Glass % g
o O
Shape | Family | Suction area | Page Shape Family Suction area Page 2=
Round | === [SHFN | © 50 mm -85 mm 2 Round —=— |sGF @125mm-400mm | 13
$= 1.5 | SAB HT1 @ 22 mm- 125 mm i}
Oval $== 1.5 | SAOB HT1 60 x 30 — 140 x 70 2
@ Suction Cups for Plastic Films and Paper Suction Cups for Handling Composites
Shape Family Suction area Page Shape | Family | Suction area | Page
Round —=— |SGPN @ 15 mm - 40 mm 7 Round | === |[SPLPOMNBR |@40mm-115mm | 13
—=— | SFF @ 10 mm - 40 mm =
$S= 1.5 | SFB1 @ 10 mm — 40 mm ji=]
~—=—=\Flat suction cups PN Bell-shaped suction cups $=1.5 Bellows suction cups (1.5/2.5/3.5/4.5 folds)
2 Product in the online shop at WWW.SCHMALZ.COM
A
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Vacuum Suction Cups

Selection by Material of the Suction Cup

Material Overview

N
SCHMALZ
T

Abbreviation NBR NBR-CO NBR-ESD SI (SI-HD/SI-MD) | SI-CO NK
Chemical designation/ Nitrile caoutchuc Silicone caoutchuc Natural
c
2 trade name (CO = conductive) (CO = conductive) rubber
-g‘ (ESD = electrostatic discharge) (MD = metal detectable)
g (HD = heavy duty)
Color/coding black, gray, black with dark yellow nature, green, | black with gray,
blue, light blue | blue dot light blue red dot light brown
General weathering
i (X ] (X ] (X ] [ X X J [ X X J [ X )
resistance
Ozone resistance [} [} [} (XXX J (XX X
g Qil resistance (X X X J (X X X J (X X X J ( X J [ X J
c
€ | Fuel resistance 'Y 'Y 'Y ° °
@
]
= Alcohol resistance,
5] 0000 (X X J 0000 0000 [ X X J o000
g ethanol 96 %
7]
S Solvents resistance [ X ) [ X ) [ X ) [ X ) [ X )
General resistance to acids [} [} [} (X ] ( X ) (X )
Bases resistance [} [} [} ( X ] [ X ]
Steam resistance (X} (X} (X X ] (X ] (X ]
Abrasion values o0 o0 [ X X ) [ X)) [ ) [ X )
R
kS .
= Resistance to
K] i (X ] (X ] (X ] [ X ) [ X ) (X X J
g permanent deformation
S
]
S Tensile strength [ X ) [ X ) [ X ) ) ) [ X )
g Specifi ist,
z ecific resistance
§ |P = 10%to 108" 1060 10°” = 10° to 10°” =
S in [Q x cm]
2
Shore hardness to DIN ISO 7619 | 40to 80 +5 55+5 55+5 40 to 70 £ 52 55+5 35to55+5
(65 + 5)
g @ 4 % | Short-term in °C (< 30 sec.) -30° to +120° -30° to +120° -30° to +120° -40° to +220° -35° to +220° -35° to +120°
E2D 2
K £s Longer-term in °C -10° to +70° -10° to +70° -10° to +70° -30° to +180° -20° to +180° -25° to +80°
Target industry Universal (Universal), Electronics Packaging Electronics Wood,
Electronics Packaging
wn
£
2
§ Food grade according to v
_fc’“u CFR 21 §177.2600 FDA
v
E: Leaving few marks
5 Absence of PWIS (paint-wetting
2 |7 NBR-60, NBR-45
impairment substances)
Cleanroom suitability on request on request (X X ] 000 (0 on request on request
"Depending on size and geometry
Tempering of silicone 4 h/200° C = ~+5 Shore A
3JApproximate value: depends on ambient temperature, application force, recovery time and wall thickness of suction cup
0000 Excellent ®0® \erygood ®® Good ® Poor to satisfactory

30 (32) WWW.SCHMALZ.COM/SUCTION-CUPS
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HT1 HT2 ED PU VU1 PVC FPM EPDM
High High Elastodur Polyurethane Vulkollan®® Polyvinylchloride | Fluorcaoutchuc | Ethylene
temperature temperature propylene
material material caoutchuc
blue black green, blue blue dark green blue black with grey
(translucid) white dot
(X X J 0000 [ X X J (X X J (X X J (X ] 0000 0000
(X X X ] [ X X J [ X X J [ X X J [ X X J [ X X J (X X X J (X X X ]
(XX X J (XX X J [ X X J (X X J [ X X J (X X J (XX X J [ X B
( X J 000 ( X ] [ X ] ( X J [ J 0000 [ ]
0000 [ X J [ X X J (X X J (X X J [ [ X J 0000
( X ] [ X X J [ J [ J [ ] [ J [ X J [ X J
[ (X X J [ ] [ J [ [ X J ( X J [ X X J
[ ] ( X J [ J [ J [ ] [ X J [ X ] 000
(X X J [ X J [ J [ [} (X X J [ X ] [ X X J
[ X X J [ ] 000 (0 (XX X} (XX X} [ X X J [ ] [ X}
[ X J [ X J [ J [ X J [ X J [ [ X ] [ X )
( X ] ( X ] 000 (0 [ X X J (X X X ] [ X J [ X J [ X J
605 65+5 60to85%5 55+5 72+5 50 %5 65+5 555
-25° to +170° -10° to +250° -40° to +100° -40° to +130° -40° to +100° -30° to +65° -10° to +250° -35° to +130°
-10° to +140° -5° to +200° -25° to +80° -30° to +100° -30° to +80° -15° to +50° -5° to +200° -25° to +100°
Plastics, Glass, Packaging, Packaging Metal, Packaging Glass, Glass
Glass Solar, Metal Packaging, Solar,
Metal Glass, Wood Metal
6
v
v v v
v ED-85
(X X} [ X X J 000 (0 on request on request on request [ X X} on request

“Vulkollan® is a registered trademark of Bayer AG
SWith slight oil wetting
9For PVC: CFR 21 §175.300 FDA
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Flat Suction Cups (Round)

Flat Suction Cups SUF

Suction area (@) from 1 mm to 100 mm

UNIVERSAL

N
SCHMALZ
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Suitability for Industry Specific Applications

Flat Suction Cups SUF

Applications

Round flat suction cups for rapid pick&place applications of
flat workpieces with a smooth or slightly rough surface
Handling of hot workpieces, such as, plastic, glass or sheet
metal parts

Use in handling processes in which it is important that few
marks are left (HT1) or which require protection against
electrostatic discharge (NBR-ESD)

System Design Flat Suction Cups SUF

Design

Wear resistant and compact suction cup SUF (2) consisting of
suction cup with friction structure (3) and connection element
SC(1)

Uniform overall height within an SC grouping

Available as assembled suction cup with connection element SC
with sealing element and hexagon socket (@ 10 to @ 100 mm)

Flat suction cups SUF for handling cardboard boxes

@ WWW.SCHMALZ.COM/SUF

Product Highlights

Wide range of applications thanks to a wide selection of dia-
meters and materials (temperature-resistant, dissipative and
non-marking)

Efficient and precise component handling due to excellent
suction performance with high positioning accuracy

Suction cups with low intrinsic volume and optimized friction
structure for fastest cycle times with high lateral force absorp-
tion



Flat Suction Cups (Round)

Flat Suction Cups SUF

Suction area (@) from 1 mm to 100 mm

O Designation Code Flat Suction Cups SUF

N
SCHMALZ
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SUF - 12 - NBR-ESD-55 - M5-AG
1 2 3 4

1 — Abbreviated designation 2 - Suction area 3 - Material

Code Version Code ‘Diameter in mm Code Material

SUF Flat 1...100 ‘0 1to 100 HT1-60 High temperature material

NBR-55 Nitrile caoutchuc

4 - Connection NBR-ESD-55 | Nitrile caoutchuc

Code Connection SI-55 Silicone

M3-AG | M3-AG (AG = male (M)) SI-CO-55 Silicone

M5-AG | M5-AG

M5-1G M5-1G (IG = female (F))

G1/8-AG | G1/8-AG

G1/8-1G | G1/8-1G

G1/4-AG | G1/4-AG

G1/4-1G | G1/4-1G

G1/2-1G |G1/2-1G
Suction cup SUF (elastomer part + connection nipple) is delivered assembled.
Available spare parts: suction cup SUF, connection nipple SC
O Ordering Data Flat Suction Cups SUF

Type Suction cup material with ShA: *

HT1-60 NBR-55 NBR-ESD-55 SI-55 SI-CO-55

SUF 1.0 M3-AG |[10.01.01.14206 10.01.01.14197 10.01.01.14210 10.01.01.14202 10.01.01.14214
SUF 1.5 M3-AG |10.01.01.14207 10.01.01.14198 10.01.01.14211 10.01.01.14203 10.01.01.14215
SUF 2.0 M3-AG [10.01.01.14208 10.01.01.14200 10.01.01.14212 10.01.01.14204 10.01.01.14216
SUF 3.0 M3-AG |10.01.01.14293 10.01.01.14291 10.01.01.14294 10.01.01.14292 10.01.01.14295
SUF 4.0 M3-AG |[10.01.01.14209 10.01.01.14201 10.01.01.14213 10.01.01.14205 10.01.01.14217
SUF 5.0 M5-IG 10.01.01.14233 ® 10.01.01.14221 © 10.01.01.14239 10.01.01.14227 ® 10.01.01.14245
SUF 5.0 M5-AG |10.01.01.14230 © 10.01.01.14218 © 10.01.01.14236 10.01.01.14224 © 10.01.01.14242
SUF 6.0 M5-1G 10.01.01.14234 ® 10.01.01.14222 © 10.01.01.14240 10.01.01.14228 © 10.01.01.14246
SUF 6.0 M5-AG |10.01.01.14231 © 10.01.01.14219 © 10.01.01.14237 10.01.01.14225 © 10.01.01.14243
SUF 8.0 M5-1G 10.01.01.14235 ® 10.01.01.14223 © 10.01.01.14241 10.01.01.14229 ® 10.01.01.14247
SUF 8.0 M5-AG |10.01.01.14232 © 10.01.01.14220 © 10.01.01.14238 10.01.01.14226 © 10.01.01.14244
SUF 10.0 M5-IG 10.01.01.14180 ® 10.01.01.14156 © 10.01.01.14162 10.01.01.14168 © 10.01.01.14174
SUF 10.0 M5-AG |10.01.01.14177 ® 10.01.01.14153 © 10.01.01.14159 10.01.01.14165 © 10.01.01.14171
SUF 12.0 M5-1G 10.01.01.14181 ® 10.01.01.14157 © 10.01.01.14163 10.01.01.14169 © 10.01.01.14175
SUF 12.0 M5-AG |10.01.01.14178 © 10.01.01.14154 © 10.01.01.14160 10.01.01.14166 © 10.01.01.14172
SUF 15.0 M5-1G 10.01.01.14182 ® 10.01.01.14158 © 10.01.01.14164 10.01.01.14170 ® 10.01.01.14176
SUF 15.0 M5-AG |10.01.01.14179 © 10.01.01.14155 © 10.01.01.14161 10.01.01.14167 © 10.01.01.14173
SUF 15.0 G1/8-1G [10.01.01.14149 © 10.01.01.14117 © 10.01.01.14125 10.01.01.14133 ® 10.01.01.14141
SUF 15.0 G1/8-AG | 10.01.01.14145 © 10.01.01.14113 © 10.01.01.14121 10.01.01.14129 © 10.01.01.14137
SUF 18.0 G1/8-1G |10.01.01.14150 © 10.01.01.14118 © 10.01.01.14126 10.01.01.14134 © 10.01.01.14142
SUF 18.0 G1/8-AG | 10.01.01.14146 © 10.01.01.14114 © 10.01.01.14122 10.01.01.14130 ® 10.01.01.14138
SUF 20.0 G1/8-1G [10.01.01.14151 © 10.01.01.14119 © 10.01.01.14127 10.01.01.14135 ® 10.01.01.14143
SUF 20.0 G1/8-AG | 10.01.01.14147 © 10.01.01.14115 © 10.01.01.14123 10.01.01.14131 ® 10.01.01.14139
SUF 25.0 G1/8-1G |10.01.01.14152 © 10.01.01.14120 © 10.01.01.14128 10.01.01.14136 © 10.01.01.14144

@ WWW.SCHMALZ.COM/SUF
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Flat Suction Cups (Round) D
Flat Suction Cups SUF —~—
at Suction Cups
Suction area (@) from 1 mm to 100 mm
Type Suction cup material with ShA: *
HT1-60 NBR-55 NBR-ESD-55 SI-55 SI-CO-55
SUF 25.0 G1/8-AG | 10.01.01.14148 © 10.01.01.14116 © 10.01.01.14124 10.01.01.14132 ® 10.01.01.14140
SUF 30.0 G1/8-1G |10.01.01.14109 © 10.01.01.14092 © - 10.01.01.14101 © -
SUF 30.0 G1/8-AG | 10.01.01.14105 © 10.01.01.14088 © = 10.01.01.14097 ® s
SUF 35.0 G1/8-1G |10.01.01.14110 © 10.01.01.14093 © - 10.01.01.14102 © -
SUF 35.0 G1/8-AG | 10.01.01.14106 © 10.01.01.14089 © = 10.01.01.14098 © s
SUF 20.0 G1/8G |10.01.01.14111 © 10.01.01.14094 © - 10.01.01.14103 © -
SUF 40.0 G1/8-AG | 10.01.01.14107 © 10.01.01.14090 © = 10.01.01.14099 ® s
SUF 50.0 G1/8-1G |10.01.01.14112 © 10.01.01.14095 © - 10.01.01.14104 © -
SUF 50.0 G1/8-AG | 10.01.01.14108 © 10.01.01.14091 © = 10.01.01.14100 ® s
SUF 60.0 G1/44G |10.01.01.14082 © 10.01.01.14062 © - 10.01.01.14072 © -
SUF 60.0 G1/4-AG | 10.01.01.14077 © 10.01.01.14057 © = 10.01.01.14067 © s
SUF 70.0 G1/44G |10.01.01.14083 © 10.01.01.14063 © - 10.01.01.14073 © -
SUF 70.0 G1/4-AG | 10.01.01.14078 © 10.01.01.14058 © = 10.01.01.14068 © s
SUF 80.0 G1/44G |10.01.01.14084 © 10.01.01.14064 © - 10.01.01.14074 © -
SUF 80.0 G1/4-AG | 10.01.01.14079 © 10.01.01.14059 © = 10.01.01.14069 © s
SUF 90.0 G1/44G |10.01.01.14085 © 10.01.01.14065 © - 10.01.01.14075 © -
SUF 90.0 G1/4-AG | 10.01.01.14080 © 10.01.01.14060 © = 10.01.01.14070 ® s
SUF 100.0 |G1/4-1G |10.01.01.14087 © 10.01.01.14066 © - 10.01.01.14076 © -
SUF 100.0 |G1/4-AG |10.01.01.14081 © 10.01.01.14061 © = 10.01.01.14071 ® s

*Additional material specifications at beginning of the section "Vacuum Suction Cups"

% Ordering Data Spare Parts Flat Suction Cups SUF

Find the right spare part quickly and easily in our online shop: WW\W.SCHMALZ.COM/ARTICLE-NUMBER

34
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Flat Suction Cups (Round) D

. SCHMALZ
Flat Suction Cups SUF —
Suction area (@) from 1 mm to 100 mm
@ Technical Data Flat Suction Cups SUF
Type Suction force Volume Workpiece radius Hose diameter Nipple family

(-600 mbar) [em3] min. (convex) (recom.) d
[N]* [mm] [mm]**

SUF 1.0 0.03 0.000 2 2 SC010
SUF 1.5 0.08 0.001 2 2 SC010
SUF 2.0 0.15 0.002 2 2 SC010
SUF 3.0 0.30 0.003 8 2 SC010
SUF 4.0 0.40 0.005 8 2 SC010
SUF 5.0 0.90 0.013 8 2 SC 020
SUF 6.0 1.40 0.020 8 2 SC 020
SUF 8.0 2.40 0.044 8 2 SC 020
SUF 10.0 4.00 0.070 13 2 SC 030
SUF 12.0 5.00 0.120 13 2 SC 030
SUF 15.0 9.00 0.220 20 4 SC 030
SUF 18.0 13.00 0.370 20 4 SC 030
SUF 20.0 15.00 0.500 20 4 SC 030
SUF 25.0 23.00 0.900 25 4 SC 040
SUF 30.0 34.00 1.600 35 4 SC 040
SUF 35.0 46.00 2.400 40 4 SC 050
SUF 40.0 61.00 3.800 50 4 SC 050
SUF 50.0 95.00 7.100 75 4 SC 050
SUF 60.0 140.00 12.700 75 6 N 009
SUF 70.0 198.00 18.000 100 6 N 009
SUF 80.0 254.00 25.100 100 6 N 009
SUF 90.0 328.00 34.300 150 6 N 009
SUF 100.0 402.00 46.400 200 6 N 009

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety

factor

**The recommended hose diameter refers to a hose length of approx. 2 m

& Further information: WWW.SCHMALZ.COM/SUF

@ @ & ®

Spare parts
and accessories

Technical data

Design and CAD
data

Documentation

Multimedia

[=] 1

WWW.SCHMALZ.COM/

SUF
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Flat Suction Cups (Round)

Flat Suction Cups SUF

Suction area (@) from 1 mm to 100 mm

- N
SCHMALZ
——

Suitability for Industry Specific Applications

Suction Plates SUF

Applications

Round suction plate for handling flat, smooth workpieces such
as sheet metal, plastic, coated timber, granite or concrete

For universal use in handling processes in vacuum automation
and with manual vacuum lifting devices

Use in processes requiring high suction forces or acceleration
Use in dirty environmental conditions such as oil

Handling thin-walled workpieces such as thin metal sheets

System Design Suction Plates SUF

Design

Reinforced plastic support plate (1)

Integrated NFC tag (2)

Replaceable sealing ring (3) with special friction structure (4)
and optimized sealing edge

Suction plates SUF being used for handling glass sheets

@ WWW.SCHMALZ.COM/SUF-125

Product Highlights

Weight-optimized gripping system by 30 % due to a carrier
plate made of reinforced plastic

Sealing ring made of oil and ozone-resistant NBR with
optimized friction structure for increased suction and lateral
force

Innovative connection between carrier plate and sealing ring
simplifies replacement and protects against twisting

Read out product information via NFC tag with the
smartphone and carry out replacement procurement



Flat Suction Cups (Round)

Suction Plates SUF

Suction surface (@) from 125 mm to 210 mm

o Designation Code Suction Plates SUF

N
SCHMALZ
e

SUF - - NBR-60 - G1/2-1G VRS
1 3 4 5
1 - Abbreviated designation 2 - Suction area 3 - Material
Code Version Code ‘ Diameter in mm Code ‘ Material
SUF Flat 125..210 |@ 12510 210 NBR-60 | Nitrile caoutchuc

4 - Connection

Code Connection

5 —Product addition

Code ‘ Connection

G1/4-1G | G1/4-IG
G1/2-IG | G1/2-IG

VRS ‘ Screw plug

Suction plate SUF (sealing ring + supportplate) is delivered pre-assembled. The product consists of:

¢ Sealing ring of type DR-SUF — elastomer part, available in various diameters
¢ Reinforced plastic support plate with various threads

Available spare parts: sealing ring DR-SUF
Available accessories: touch valve TV, filter sieve

O Ordering Data Suction Plates SUF

Type

Part no.

SUF 125 NBR-60 G1/4-IG
SUF 125 NBR-60 G1/4-IG VRS
SUF 160 NBR-60 G1/2-IG
SUF 160 NBR-60 G1/2-IG VRS
SUF 210 NBR-60 G1/2-1G
SUF 210 NBR-60 G1/2-IG VRS

10.01.01.14521 ©
10.01.01.14316 ©
10.01.01.14522 ©
10.01.01.14330 ©
10.01.01.14523 ©
10.01.01.13536 ©

% Ordering Data Accessories Suction Plates SUF

Type Accessories Part no.

SUF 125 NBR-60 G1/4-1G Sieve, round SIEB 27x1 MS-A2 100 10.07.01.00110
SUF 125 NBR-60 G1/4-1G VRS Sieve, round SIEB 27x1 MS-A2 100 10.07.01.00110
SUF 160 NBR-60 G1/2-1G Sieve, round SIEB 27x1 MS-A2 100 10.07.01.00110
SUF 160 NBR-60 G1/2-1G VRS Sieve, round SIEB 27x1 MS-A2 100 10.07.01.00110
SUF 210 NBR-60 G1/2-1G Sieve, round SIEB 27x1 MS-A2 100 10.07.01.00110
SUF 210 NBR-60 G1/2-1G VRS Sieve, round SIEB 27x1 MS-A2 100 10.07.01.00110
Type Accessories Part no.

SUF 160 Touch valve TV G1/4-AG 12 10.05.10.00086
SUF 210 Touch valve TV G1/4-AG 12 10.05.10.00086

@ WWW.SCHMALZ.COM/SUF-125 37
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Flat Suction Cups (Round) e
SCHMALZ
H T
Suction Plates SUF
Suction surface (@) from 125 mm to 210 mm
% Ordering Data Spare Parts Suction Plates SUF
Find the right spare part quickly and easily in our online shop: WWW.SCHMALZ.COM/ARTICLE-NUMBER
@ Technical Data Suction Plates SUF
Type Suction force (-600 mbar) Suction force d2 Volume Workpiece radius min.
[N]* [N]** [em3] (convex)
[mm]
SUF 125 730 450 9% 250
SUF 160 1,200 790 176 400
SUF 210 2,070 1,400 362 750

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety
factor
**Suction force referred to the sealing edge diameter d2

&.\/ Further information: WWW.SCHMALZ.COM/SUF-125

@ @ & ® )

Spare parts Technical data Design and CAD Documentation Multimedia WWW.SCHMALZ.COM/
and accessories data SUF-125
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Bellows Suction Cups (Round)

Bellows Suction Cups FSGA (1.5 Folds)

Suction area (@) from 2 mm to 78 mm

N
SCHMALZ
T

Suitability for Industry Specific Applications

Bellows Suction Cups FSGA (1.5 Folds)

Applications

Round, bellows suction cup with 1.5 folds for handling of
extremely sensitive workpieces (optimum damping effect due
to folds and smooth sealing lip)

Handling of workpieces with uneven surfaces, such as pipes
(folds permit optimal adaptation to concave and convex
surfaces)

B
3) L
|

' : (2)

P 4

System Design Bellows Suction Cups FSGA (1.5 Folds)

Design

Robust, wear-resistant suction cup FSGA (3) with single sea-
ling lip, consisting of suction cup FGA (2) with 1.5 folds and
connection nipple (1)

All nipples are plugged in

Suction cups with a diameter of 25 mm or more with supports
on the bottom

With each nipple family, the replacement cups and nipples can
be combined as desired

Bellows suction cups FSGA being used for handling cardboard boxes

Product Highlights

Wide range of diameters and materials for the most varied
workpieces

Soft, tapered sealing lip adapts optimally to curved surfaces or
uneven surfaces

Effective damping of the workpieces during placement by

1.5 folds and support surfaces on the underside

(from diameter 25 mm)

High stiffness of the upper fold provides stability under
horizontal forces and high accelerations

@ WWW.SCHMALZ.COM/FSGA 39
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Bellows Suction Cups (Round)

Bellows Suction Cups FSGA (1.5 Folds)

Suction area (@) from 2 mm to 78 mm

N
SCHMALZ
T

O Designation Code Bellows Suction Cups FSGA (1.5 Folds)

FSGA - 14 - HT1-60 - G1/8-1G
1 2 3 4

1 — Abbreviated designation 2 - Suction area 3 - Material

Code Version Code ‘ Diameter in mm Code Material

FSGA 1.5 folds 2...78 ‘ 02to78 HT1-60 High temperature material
NBR-55 Nitrile caoutchuc

4 - Connection NBR-ESD-55 | Nitrile caoutchuc

Code Connection NK-45 Natural rubber

M3-AG | M3-AG (AG = male (M)) SI-55 Silicone

M5-AG | M5-AG SI-HD Silicone

M5-1G M5-1G (IG = female (F)) SI-MD Silicone

G1/8-AG | G1/8-AG

G1/8-1G | G1/8-1G

G1/4-AG | G1/4-AG

G1/4-1G | G1/4-1G

Suction cup FSGA (elastomer part + connection nipple) is delivered unassembled (diameters of 33 mm and more are assembled). The
delivery consists of:

e Suction cup of type FGA — elastomer part, available in various diameters and materials
e Connection nipple of type SA-NIP — available with various threads

Available spare parts: suction cup FGA, connection nipple SA-NIP

Ordering Data Bellows Suction Cups FSGA (1.5 Folds)

o

Filters and

Connections

Services and
Contact

Type Suction cup material with ShA: *

HT1-60 NBR-55 NBR-ESD-55 NK-45 SI-55 SI-HD-65 SI-MD-55
FSGA |2 M3-AG |10.01.06.04523 10.01.06.04521 10.01.06.04524 |- 10.01.06.04522 - -
FSGA |4 M3-AG 10.01.06.04145 10.01.06.04143 10.01.06.04147 |- 10.01.06.04144 - -
FSGA |6 |M5-AG [10.01.06.02996 © |10.01.06.02994 © | 10.01.06.04317 |- 10.01.06.02995 © | 10.01.06.04175 |-
FSGA |6 M5-IG 10.01.06.03000 © |10.01.06.02998 © |10.01.06.04318 |- 10.01.06.02999 © |10.01.06.04174 |-
FSGA |11 |M5-AG |10.01.06.01227 © |10.01.06.00076 © |10.01.06.04319 | 10.01.06.00406 |10.01.06.00086 © |10.01.06.04176 |10.01.06.04193
FSGA |11 |G1/8-AG [10.01.06.01226 © |10.01.06.00075 & | 10.01.06.04320 |10.01.06.00408 |10.01.06.00085 ® |10.01.06.04177 |10.01.06.04194
FSGA |11 |G1/8-IG |10.01.06.01232 © |10.01.06.00061 © |10.01.06.04321 | 10.01.06.00407 |10.01.06.00068 © |10.01.06.04178 |10.01.06.04195
FSGA |14 |M5-AG |10.01.06.00933 © |10.01.06.00379 © | 10.01.06.04322 |10.01.06.00385 |10.01.06.00382 © |10.01.06.04179 |10.01.06.04196
FSGA |14 |G1/8-AG |10.01.06.00932 © |10.01.06.00381 © |10.01.06.04323 | 10.01.06.00387 |10.01.06.00384 © |10.01.06.04180 |10.01.06.04197
FSGA |14 |G1/8-IG |10.01.06.00948 © |10.01.06.00380 © | 10.01.06.04324 |10.01.06.00386 |10.01.06.00383 © |10.01.06.04181 |10.01.06.04198
FSGA |16 |M5-AG |10.01.06.01229 © |10.01.06.00078 © | 10.01.06.04479 |10.01.06.00409 |10.01.06.00088 © |10.01.06.04182 |10.01.06.04199
FSGA |16 |G1/8-AG |10.01.06.01228 © |10.01.06.00077 © | 10.01.06.04480 |10.01.06.00411 |10.01.06.00087 © |10.01.06.04183 |10.01.06.04200
FSGA |16 |G1/8-IG |10.01.06.01233 © |10.01.06.00062 & |10.01.06.04481 |10.01.06.00410 |10.01.06.00069 © |10.01.06.04184 |10.01.06.04201
FSGA |20 |M5-AG [10.01.06.00937 © |10.01.06.00388 © | 10.01.06.04325 |10.01.06.00394 |10.01.06.00391 © |10.01.06.04185 |10.01.06.04202
FSGA |20 |G1/8-AG |10.01.06.00936 ® |10.01.06.00390 © |10.01.06.04326 |10.01.06.00396 |10.01.06.00393 @ |10.01.06.04186 |10.01.06.04203
FSGA |20 |G1/8-IG |10.01.06.00952 © |10.01.06.00389 © | 10.01.06.04327 |10.01.06.00395 |10.01.06.00392 © |10.01.06.04187 |10.01.06.04204
FSGA |22 |M5-AG |10.01.06.01231 © |10.01.06.00080 © |10.01.06.04482 |10.01.06.00412 |10.01.06.00090 © |10.01.06.04188 |10.01.06.04205
FSGA |22 |G1/8-AG [10.01.06.01230 © |10.01.06.00079 © | 10.01.06.04483 | 10.01.06.00414 |10.01.06.00089 © |10.01.06.04189 |10.01.06.04206
FSGA |22 |G1/8-1G |10.01.06.01234 ® |10.01.06.00063 © | 10.01.06.04484 |10.01.06.00413 |10.01.06.00070 & |10.01.06.04190 |10.01.06.04207
FSGA |25 |G1/8-AG |10.01.06.00940 © |10.01.06.00399 © |10.01.06.04485 |10.01.06.00405 |10.01.06.00402 © |10.01.06.04191 |10.01.06.04208
FSGA (25 [G1/8-IG |10.01.06.00956 © |10.01.06.00398 ©® |10.01.06.04486 |10.01.06.00404 | 10.01.06.00401 ® |10.01.06.04192 |10.01.06.04209
FSGA |33 |G1/4-AG |10.01.06.00941 © |10.01.06.00081 © |10.01.06.04487 |10.01.06.00330 |10.01.06.00091 © |- 10.01.06.04210
40 @ WWW.SCHMALZ.COM/FSGA



Bellows Suction Cups (Round) D
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Bellows Suction Cups FSGA (1.5 Folds)
Suction area (@) from 2 mm to 78 mm
Type Suction cup material with ShA: *
HT1-60 NBR-55 NBR-ESD-55 | NK-45 SI-55 SI-HD-65 SI-MD-55
FSGA (33 |G1/4-1G |10.01.06.00957 & |10.01.06.00064 © |10.01.06.04488 |10.01.06.00415 |10.01.06.00071 © |- 10.01.06.04211
FSGA |43 |G1/4-AG |10.01.06.00942 & |10.01.06.00082 © |- 10.01.06.00418 | 10.01.06.00092 & |- -
FSGA |43 |G1/4-1G |10.01.06.00958 & |10.01.06.00065 © |- 10.01.06.00417 |10.01.06.00072 & |- =
FSGA |53 |G1/4-AG |10.01.06.00943 & |10.01.06.00083 © |- 10.01.06.00326 | 10.01.06.00093 & |- -
FSGA |53 |G1/4-1G |10.01.06.00977 & |10.01.06.00066 © |- 10.01.06.00419 |10.01.06.00073 & |- =
FSGA |63 |G1/4-AG |10.01.06.02476 & |10.01.06.00685 © |- 10.01.06.00687 | 10.01.06.00686 & |- -
FSGA |63 |G1/4-1G |10.01.06.02477 © |10.01.06.00691 © |- 10.01.06.00693 | 10.01.06.00692 & |- =
FSGA |78 |G1/4-AG |10.01.06.02478  |10.01.06.00084 |- 10.01.06.00340 |10.01.06.00094 |- -
FSGA |78 |G1/4-1G |10.01.06.02479  |10.01.06.00067 |- 10.01.06.00421 |10.01.06.00074 |- =

*Additional material specifications at beginning of the section "Vacuum Suction Cups"

% Ordering Data Spare Parts Bellows Suction Cups FSGA (1.5 Folds)

Find the right spare part quickly and easily in our online shop: WWW.SCHMALZ.COM/ARTICLE-NUMBER

@

Technical Data Bellows Suction Cups FSGA (1.5 Folds)

Type Suction force Pull-off force Volume | Workpiece radius Hose diameter Nipple family

(-600 mbar) [N]** [cm3] min. (convex) (recom.)d

IN]* [mm] [mm]*=**
FSGA 2 0.08 0.2 0.016 1 3 N 003
FSGA 0.29 0.5 0.035 2 3 N 003
FSGA 6 0.40 1.4 0.098 4 4 N 004
FSGA 1 0.95 3.8 0.225 10 4 N 016
FSGA 14 1.20 5.0 0.420 15 4 N 016
FSGA 16 2.30 6.7 0.750 20 4 N 016
FSGA 20 4.70 10.7 1.150 20 4 N 016
FSGA 22 5.70 15.2 1.400 25 4 N 016
FSGA 25 5.30 17.3 2.944 25 4 N 016
FSGA 33 13.60 39.6 4.750 40 6 N 018
FSGA 43 22.80 64.5 9.250 60 6 N 018
FSGA 53 51.30 95.0 26.488 100 6 N 018
FSGA 63 85.00 135.0 43.829 100 6 N 018
FSGA 78 137.40 218.0 75.583 100 6 N 019

*The suction force figures are theoretical values at a vacuum of -0.6 bar and with a smooth, flat workpiece surface. They are specified without any

safety factor. For the system design the safety factors should be increased at least by the factor 3.

**The pull-off force of the versions made of natural rubber is reduced by about 40 %
***The recommended hose diameter refers to a hose length of approx. 2 m

& Further information: WWW.SCHMALZ.COM/FSGA

@ @ &
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Bellows Suction Cups (Round)

Bellows Suction Cups FSG (2.5 Folds)

Suction area (@) from 3 mm to 88 mm

- N
SCHMALZ
——

Suitability for Industry Specific Applications

Bellows Suction Cups FSG (2.5 Folds)

Applications

Round, bellows suction cup with 2.5 folds for handling of ext-
remely sensitive workpieces (optimum damping effect)
Handling of workpieces with extremely uneven surfaces, such
as pipes (optimal adaptation to concave and convex surfaces)
Internal support (from diameter 52 mm) prevents workpiece
from being sucked in

Special design of the folds permits use in systems with very
short cycle times

= @77 E_[ )
@) ¢ ‘
| |

(2)

- - @ = ¢

System Design Bellows Suction Cups FSG (2.5 Folds)

Design

Robust, wear-resistant suction cup FSG (3) with single sealing
lip, consisting of suction cup FG (2) with 2.5 folds and connec-
tion nipple (1)

All nipples are plugged in

Suction cups with a diameter of 52 mm or more with supports
on the bottom

With each nipple family, the replacement cups and nipples can
be combined as desired

Bellows suction cups FSG being used for handling hot plastic parts

42 @ WWW.SCHMALZ.COM/FSG

Product Highlights

Wide range of diameters and materials for the most varied
workpieces

2.5 folds ensure high suction force and effective damping of
sensitive workpieces

Very high suction stroke due to soft, flexible folds

Soft, tapered sealing lip adapts optimally to curved surfaces
Support surfaces on the bottom (from diameter 52 mm) pre-
vent permanent deformation of thin-walled workpieces



Bellows Suction Cups (Round)

Bellows Suction Cups FSG (2.5 Folds)

Suction area (@) from 3 mm to 88 mm

o Designation Code Bellows Suction Cups FSG (2.5 Folds)

FSG - 18
1 2

SI-55 -

3

G1/8-1G
4

N
SCHMALZ
e

1 - Abbreviated designation 2 - Suction area 3 - Material
Code Version Code ‘ Diameter in mm Code Material
FSG 2.5 folds 3...88 ‘ o 3 to 88 HT1-60 High temperature material
NBR-55 Nitrile caoutchuc
4 - Connection NBR-
i Nitrile caoutchuc
Code Connection CO-55
M3-AG | M3-AG (AG = male (M)) NBR- L
Nitrile caoutchuc
M5-AG | M5-AG ESD-55
M5-1G M5-1G (IG = female (F)) NK-45 Natural rubber
G1/8-AG | G1/8-AG SI-55 Silicone
G1/8-1G | G1/8-1G SI-CO-55 Silicone
G1/4-AG | G1/4-AG SI-HD Silicone
G1/4-1G | G1/4-1G

Suction cup FSG (elastomer part + connection nipple) is delivered unassembled (assembled from diameter 32 mm).

The delivery consists of:

e Suction cup of type FG — elastomer part, available in various diameters and materials
e Connection nipple of type SA-NIP — available with various threads

Available spare parts: suction cup FG, connection nipple SA-NIP

o

Ordering Data Bellows Suction Cups FSG (2.5 Folds)

Type Suction cup material with ShA: *
HT1-60 NBR-55 NBR-CO-55 NBR-ESD-55

FSG 3 M3-AG 10.01.06.03711 10.01.06.03712 10.01.06.03714 10.01.06.04328
FSG 3 M5-AG 10.01.06.03716 © 10.01.06.03717 © 10.01.06.03719 10.01.06.04329
FSG 4 M5-AG 10.01.06.02968 © 10.01.06.02964 © 10.01.06.03073 10.01.06.04330
FSG 4 M5-IG 10.01.06.02969 © 10.01.06.02965 © 10.01.06.03074 10.01.06.04331
FSG 5 M5-AG 10.01.06.01235 © 10.01.06.00663 © = 10.01.06.04332
FSG 5 M5-1G 10.01.06.01242 © 10.01.06.00662 © - 10.01.06.04333
FSG 7 M5-AG 10.01.06.01237 © 10.01.06.00021 © - 10.01.06.04336
FSG 7 G1/8-AG 10.01.06.01236 © 10.01.06.00020 © - 10.01.06.04334
FSG 7 G1/8-1G 10.01.06.01243 © 10.01.06.00001 © - 10.01.06.04335
FSG 9 M5-AG 10.01.06.00963 © 10.01.06.00023 © - 10.01.06.04339
FSG 9 G1/8-AG 10.01.06.00962 © 10.01.06.00022 © - 10.01.06.04337
FSG 9 G1/8-1G 10.01.06.00978 © 10.01.06.00002 © - 10.01.06.04338
FSG 12 M5-AG 10.01.06.01255 © 10.01.06.00565 © = 10.01.06.04342
FSG 12 G1/8-AG 10.01.06.01238 © 10.01.06.00562 © - 10.01.06.04340
FSG 12 G1/8-1G 10.01.06.01244 © 10.01.06.00559 © - 10.01.06.04341
FSG 14 M5-AG 10.01.06.00967 © 10.01.06.00025 © - 10.01.06.04491
FSG 14 G1/8-AG 10.01.06.00966 © 10.01.06.00024 © - 10.01.06.04489
FSG 14 G1/8-1G 10.01.06.00982 © 10.01.06.00003 © - 10.01.06.04490
FSG 18 M5-AG 10.01.06.00969 © 10.01.06.00027 © - 10.01.06.04494
FSG 18 G1/8-AG 10.01.06.00968 © 10.01.06.00026 © - 10.01.06.04492
FSG 18 G1/8-1G 10.01.06.00984 © 10.01.06.00004 © o 10.01.06.04493
FSG 20 M5-AG 10.01.06.01240 © 10.01.06.00029 © - 10.01.06.04345

@ WWW.SCHMALZ.COM/FSG
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Bellows Suction Cups (Round) D

. SCHMALZ
Bellows Suction Cups FSG (2.5 Folds) —
Suction area (@) from 3 mm to 88 mm
Type Suction cup material with ShA: *

HT1-60 NBR-55 NBR-CO-55 NBR-ESD-55
FSG 20 G1/8-AG 10.01.06.01239 © 10.01.06.00028 © - 10.01.06.04343
FSG 20 G1/8-1G 10.01.06.01245 © 10.01.06.00005 © - 10.01.06.04344
FSG 25 G1/8-AG 10.01.06.00972 © 10.01.06.00334 © - 10.01.06.04495
FSG 25 G1/8-1G 10.01.06.00988 © 10.01.06.00333 © - 10.01.06.04496
FSG 32 G1/4-AG 10.01.06.01241 © 10.01.06.00030 © - 10.01.06.04497
FSG 32 G1/4-1G 10.01.06.01246 © 10.01.06.00006 © - 10.01.06.04498
FSG 42 G1/4-AG 10.01.06.00974 © 10.01.06.00031 © - -
FSG 42 G1/4-1G 10.01.06.00990 © 10.01.06.00007 © - -
FSG 52 G1/4-AG 10.01.06.02387 © 10.01.06.00582 © - -
FSG 52 G1/4-1G 10.01.06.02388 © 10.01.06.00584 © - -
FSG 62 G1/4-AG 10.01.06.02480 © 10.01.06.00032 © - -
FSG 62 G1/4-1G 10.01.06.02481 © 10.01.06.00008 © - -
FSG 88 G1/4-AG - 10.01.06.00033 - -
FSG 88 G1/4-1G - 10.01.06.00009 - -
*Additional material specifications at beginning of the section "Vacuum Suction Cups"
Type Suction cup material with ShA: *
NK-45 SI-55 SI-CO-55 SI-HD-65

FSG 3 M3-AG - 10.01.06.03713 10.01.06.03715 -
FSG 3 M5-AG - 10.01.06.03718 © 10.01.06.03720 -
FSG 4 M5-AG - 10.01.06.02966 © - -
FSG 4 M5-1G - 10.01.06.02967 © - -
FSG 5 M5-AG - 10.01.06.00665 © - -
FSG 5 M5-1G - 10.01.06.00664 © - -
FSG 7 M5-AG - 10.01.06.00035 © - 10.01.06.04154
FSG 7 G1/8-AG - 10.01.06.00034 © - 10.01.06.04155
FSG 7 G1/8-1G - 10.01.06.00010 © - 10.01.06.04156
FSG 9 M5-AG 10.01.06.00430 10.01.06.00037 © - 10.01.06.04157
FSG 9 G1/8-AG 10.01.06.00432 10.01.06.00036 © - 10.01.06.04158
FSG 9 G1/8-1G 10.01.06.00431 10.01.06.00011 © - 10.01.06.04159
FSG 12 M5-AG 10.01.06.00567 10.01.06.00566 © - 10.01.06.04160
FSG 12 G1/8-AG 10.01.06.00564 10.01.06.00563 © - 10.01.06.04161
FSG 12 G1/8-1G 10.01.06.00561 10.01.06.00560 © - 10.01.06.04162
FSG 14 M5-AG 10.01.06.00433 10.01.06.00039 © - 10.01.06.04163
FSG 14 G1/8-AG 10.01.06.00435 10.01.06.00038 © - 10.01.06.04164
FSG 14 G1/8-1G 10.01.06.00434 10.01.06.00012 © - 10.01.06.04165
FSG 18 M5-AG 10.01.06.00436 10.01.06.00041 © - 10.01.06.04166
FSG 18 G1/8-AG 10.01.06.00438 10.01.06.00040 © - 10.01.06.04167
FSG 18 G1/8-1G 10.01.06.00437 10.01.06.00013 © - 10.01.06.04168
FSG 20 M5-AG 10.01.06.00439 10.01.06.00043 © - 10.01.06.04169
FSG 20 G1/8-AG 10.01.06.00441 10.01.06.00042 © - 10.01.06.04170
FSG 20 G1/8-1G 10.01.06.00440 10.01.06.00014 © - 10.01.06.04171
FSG 25 G1/8-AG 10.01.06.00443 10.01.06.00337 © - 10.01.06.04172
FSG 25 G1/8-1G 10.01.06.00442 10.01.06.00336 © - 10.01.06.04173
FSG 32 G1/4-AG 10.01.06.00445 10.01.06.00044 © - -
FSG 32 G1/4-1G 10.01.06.00444 10.01.06.00015 © - -
FSG 42 G1/4-AG 10.01.06.00447 10.01.06.00045 © - -
FSG 42 G1/4-1G 10.01.06.00446 10.01.06.00016 © - -
FSG 52 G1/4-AG 10.01.06.02385 10.01.06.00586 © - -
FSG 52 G1/4-1G 10.01.06.02386 10.01.06.00587 © - -
FSG 62 G1/4-AG 10.01.06.00449 10.01.06.00046 © - -
FSG 62 G1/4-1G 10.01.06.00448 10.01.06.00017 © - -
FSG 88 G1/4-AG 10.01.06.00451 10.01.06.00047 - -
FSG 88 G1/4-1G 10.01.06.00450 10.01.06.00018 - -

*Additional material specifications at beginning of the section "Vacuum Suction Cups"
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Bellows Suction Cups (Round) D
SCHMALZ
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Bellows Suction Cups FSG (2.5 Folds)
Suction area (@) from 3 mm to 88 mm
% Ordering Data Spare Parts Bellows Suction Cups FSG (2.5 Folds)
Find the right spare part quickly and easily in our online shop: WWW.SCHMALZ.COM/ARTICLE-NUMBER
@ Technical Data Bellows Suction Cups FSG (2.5 Folds)
Type Suction force Pull-off force Volume | Workpiece radius Hose diameter Nipple family

(-600 mbar) [N]** [cm3] min. (convex) (recom.) d
[N]* [mm] [mm]***

FSG 3 0.2 0.4 0.022 4 2 N 055
FSG 4 0.3 0.6 0.053 4 2 N 017
FSG 5 0.4 0.8 0.033 8 2 NO017
FSG 7 0.2 0.9 0.043 8 4 NO16
FSG 9 0.8 2.3 0.150 10 4 NO016
FSG 12 1.2 3.5 0.600 13 4 NO016
FSG 14 1.4 5.7 0.975 15 4 NO016
FSG 18 3.1 8.5 1.350 20 4 N 016
FSG 20 5.2 12.1 2.298 30 4 NO016
FSG 25 438 19.0 5.400 30 4 NO016
FSG 32 12.1 36.9 10.000 35 6 NO018
FSG 42 15.0 44.0 19.786 75 6 NO018
FSG 52 28.6 96.0 37.587 75 6 NO018
FSG 62 41.1 137.0 72.500 75 6 NO018
FSG 88 40.5 286.0 143.668 100 9 N 019

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety

factor
**The pull-off force of the versions made of natural rubber is reduced by about 40 %
***The recommended hose diameter refers to a hose length of approx. 2 m

Q_p Further information: WWW.SCHMALZ.COM/FSG
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Suction Cups for Handling Sheet Metal

Bell-Shaped Suction Cups SAX

Suction area (@) from 30 mm to 115 mm

- N
SCHMALZ
——

Suitability for Industry Specific Applications

Bell-Shaped Suction Cups SAX

Applications

¢ Lightweight high-speed suction cups with demands for hig-
hest holding and shear forces for fast handling of sheet metal
and car body parts

* Handling of workpieces with oily surfaces

¢ Loading and unloading CNC metal and laser cutting machines

¢ Handling of blanks at destackers

¢ Handling of workpieces with convex surfaces

(1)
()
(3)

System Design Bell-Shaped Suction Cups SAX

Design

¢ Lightweight, round bell-shaped suction cup with flexible
sealing lip and optimal internal structure (3)

e \Wear-resistant material Elastodur of suction cup (ED-85)

¢ Vulcanized connection nipple out of reinforced Plastics (1)
(very high strength)

e Key surface for easy and quick installation (2)

¢ Available as mounted suction cup with various connection

types

Bell-shaped suction cups SAX for handling formed sheet metal parts

46 @ WWW.SCHMALZ.COM/SAX

Product Highlights

¢ Bell-shaped, specially structured suction cup for maximum
holding force at high accelerations, especially on oily metal
sheets

e Lightweight design of the tooling ideal for high-speed
applications

¢ Very good adaptation to different workpiece contours thanks
to the significantly increased stroke of the suction cup

¢ Flexible sealing lip seals very well even on rough workpiece
surfaces



Suction Cups for Handling Sheet Metal

Bell-Shaped Suction Cups SAX

Suction area (@) from 30 mm to 115 mm
o Designation Code Bell-Shaped Suction Cups SAX
SAX - 80 - ED-85 - G3/8-1G

1 2 3 4

1 - Abbreviated designation 2 - Suction area

Code Version Code ‘ Diameter in mm

3 - Material
Code ‘ Material

N
SCHMALZ
e

SAX Bell-shaped 30...115 [0 30 to 115

4 - Connection

Code Connection

G1/4-AG G1/4-AG (AG = male (M))
G1/4-1G G1/4-1G (IG = female (F))
G3/8-AG G3/8-AG

G3/8-1G G3/8-1G

M10-AG M10-AG

M16-AG M16-AG

NPT3/8-1G NPT3/8-1G

RA Rectangular adapter

ED-85 ‘ Elastodur

Suction cup SAX, available in various diameters, is delivered with connection nipple vulcanized to elastomer part.

o Ordering Data Bell-Shaped Suction Cups SAX

Type Vacuum connection:
G1/4"-M G1/4"-F G3/8"-M G3/8"-F

SAX 30 10.01.19.00213 © 10.01.19.00179 © 10.01.19.00195 © 10.01.19.00146 ©
SAX 40 10.01.19.00214 © 10.01.19.00180 © 10.01.19.00196 © 10.01.19.00148 ©
SAX 50 10.01.19.00215 © 10.01.19.00181 © 10.01.19.00197 © 10.01.19.00150 ©
SAX 60 10.01.19.00216 © 10.01.19.00182 © 10.01.19.00198 © 10.01.19.00152 ©
SAX 80 10.01.19.00217 © 10.01.19.00183 © 10.01.19.00199 © 10.01.19.00141 ©
SAX 100 10.01.19.00218 ©® 10.01.19.00184 © 10.01.19.00200 © 10.01.19.00154 ©
SAX 115 10.01.19.00219 10.01.19.00185 © 10.01.19.00201 © 10.01.19.00156 ©

Type Vacuum connection:
M10-M M16-M NPT3/8-F Rectangular adapter

SAX 30 10.01.19.00220 10.01.19.00229 10.01.19.00147 10.01.19.00172
SAX 40 10.01.19.00221 10.01.19.00230 10.01.19.00149 10.01.19.00173
SAX 50 10.01.19.00222 10.01.19.00231 10.01.19.00151 10.01.19.00174
SAX 60 10.01.19.00223 10.01.19.00232 10.01.19.00153 10.01.19.00175
SAX 80 10.01.19.00224 10.01.19.00233 10.01.19.00145 10.01.19.00176
SAX 100 10.01.19.00225 10.01.19.00234 10.01.19.00155 10.01.19.00177
SAX 115 10.01.19.00226 10.01.19.00235 10.01.19.00157 10.01.19.00178

@ WWW.SCHMALZ.COM/SAX a7
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Suction Cups for Handling Sheet Metal e
SCHMALZ
: ~———
Bell-Shaped Suction Cups SAX
Suction area (@) from 30 mm to 115 mm
@ Technical Data Bell-Shaped Suction Cups SAX
Type Suction force Lateral force Lateral force oily Volume | Workpiece radius min.
(-600 mbar) [N]** surface [cm3] (convex)
[N]* [N] [mm]
SAX 30 39 38 41 3.2 18
SAX 40 69 49 71 8.5 25
SAX 50 109 74 110 15.2 25
SAX 60 154 107 155 25.2 30
SAX 80 270 192 269 51.0 33
SAX 100 412 284 414 96.0 40
SAX 115 549 390 584 142.0 50

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety
factor

**The specified lateral forces are values measured at a vacuum of -0.6 bar with a dry or oily, smooth, flat workpiece surface. Depending on the work-
piece surface and its quality, the actual values may deviate from these values.

&.\ Further information: WWW.SCHMALZ.COM/SAX
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Suction Cups for Handling Sheet Metal

Bellows Suction Cups SAB (1.5 Folds)

Suction area (@) from 22 mm to 125 mm

N
SCHMALZ
T

Suitability for Industry Specific Applications

Applications

¢ Round, bellows suction cup with 1.5 folds for dynamic hand-
ling of metal sheets (short cycle times)

¢ Handling of thin steel sheets and aluminum sheets without
deformation

¢ Handling of pre-shaped metal sheet parts, since bellows shape
permits optimum adaptation

e For use e.g. in feeder systems for press lines in the automotive
industry

¢ Special groove on the bottom of the cup prevents the oily
metal sheets from slipping and permits precise positioning in
punching presses etc.

Bellows Suction Cups SAB (1.5 Folds)

Design

e Robust and wear-resistant suction cup SAB with 1.5 folds,
made of NBR, special groove and inner support

¢ Suction cup SAB vulcanized to the connection nipple
(very high strength)

e Suction cups available with various connection types

System Design Bellows Suction Cups SAB (1.5 Folds)

Product Highlights

e Optimum adaptation and sealing even with curved work-
pieces and very good damping effect during placement on the
workpiece

* Large, structured inner support prevents deep drawing and
withstands the highest lateral forces

¢ High stiffness of the upper fold provides very good stability
under horizontal forces and lateral acceleration

Bellows suction cups SAB being used for handling car bodywork parts

@ WWW.SCHMALZ.COM/SAB 49
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Suction Cups for Handling Sheet Metal

Bellows Suction Cups SAB (1.5 Folds)

Suction area (@) from 22 mm to 125 mm

N
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o Designation Code Bellows Suction Cups SAB (1.5 Folds)
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SAB - 30 - NBR-60 - G1/4-AG
1 2 3 4
1 - Abbreviated designation 2 - Suction area 3 - Material
Code Version Code ‘ Diameter in mm Code ‘ Material
SAB 1.5 folds 22..125 |0 22t0 125 NBR-60 | Nitrile caoutchuc

4 - Connection

Code Connection

G1/4-AG G1/4-AG (AG = male (M))
G1/4-1G G1/4-1G (IG = female (F))
G3/8-1G G3/8-1G

M10-AG M10-AG

M14x1.5-AG | M14x1.5-AG

RA Rectangular adapter

Suction cup SAB, available in various diameters, is delivered with connection nipple vulcanized to elastomer part.

O Ordering Data Bellows Suction Cups SAB (1.5 Folds)

Vacuum connection:
G1/4"-F

G1/4"-M

G3/8"-F

M10-M

M14x1.5-M

Rectangular adapter

Type*

SAB |22
SAB |30
SAB |40
SAB |50
SAB |60
SAB |80
SAB | 100
SAB 125

10.01.06.01533 ©
10.01.06.01196 ©
10.01.06.00670 ©
10.01.06.00851 ©
10.01.06.00852 ©
10.01.06.00850 ©
10.01.06.00853 ©
10.01.06.00854 ©

10.01.06.01653 ©
10.01.06.01197 ©
10.01.06.00803 ©
10.01.06.00804 ©
10.01.06.00805 ©
10.01.06.00806 ©
10.01.06.00807 ©
10.01.06.00825 ©

10.01.06.01650 ©
10.01.06.01198 ©
10.01.06.00924 ©
10.01.06.00672 ©
10.01.06.00674 ©
10.01.06.00676 ©
10.01.06.00678 ©
10.01.06.00680 ©

10.01.06.01654
10.01.06.01200
10.01.06.00994
10.01.06.00996
10.01.06.00998
10.01.06.01000
10.01.06.01002
10.01.06.01004

*Additional material specifications at beginning of the section "Vacuum Suction Cups"

50 @ WWW.SCHMALZ.COM/SAB

10.01.06.01655
10.01.06.01201
10.01.06.01006
10.01.06.01008
10.01.06.01010
10.01.06.01012
10.01.06.01014
10.01.06.01016

10.01.06.01663
10.01.06.01203
10.01.06.01054
10.01.06.01055
10.01.06.01056
10.01.06.01057
10.01.06.01058
10.01.06.01059



Suction Cups for Handling Sheet Metal

Bellows Suction Cups SAB (1.5 Folds)

Suction area (@) from 22 mm to 125 mm

@ Technical Data Bellows Suction Cups SAB (1.5 Folds)

N
SCHMALZ
e

Type Suction force Pull-off force Lateral force | Lateral force oily Volume | Workpiece radius Hose diameter
(-600 mbar) [NI] [N]** surface [cm?3] min. (convex) (recom.) d

[NI* [N] [mm] [mm]#*+

SAB |22 16 24 18 6 2.5 20 4
SAB |30 22 33 30 13 5.8 40 4
SAB |40 38 59 58 33 8.7 40 4
SAB |50 53 87 95 52 16.1 50 4
SAB |60 82 130 145 77 28.8 65 6
SAB |80 135 221 205 140 67.6 75 6
SAB | 100 190 357 295 214 115.0 90 6
SAB 125 250 558 410 335 220.0 140 9

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety

factor

**The specified lateral forces are values measured at a vacuum of -0.6 bar with a dry or oily, smooth, flat workpiece surface. Depending on the work-
piece surface and its quality, the actual values may deviate from these values.
***The recommended hose diameter refers to a hose length of approx. 2 m

e‘b Further information: WWW.SCHMALZ.COM/SAB
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Suction Cups for Packaging

Flat Suction Cups SPF

Suction area (@) from 10 mm to 60 mm

©

PACKAGING

N
SCHMALZ
T

Suitability for Industry Specific Applications

Flat Suction Cups SPF

Applications

Round, flat suction cup for usage in cardboard box and tray
erectors

Handling of cardboard and rigid packaging in top-loading and
side-loading machines

Palletizing and depalletizing processes

Heavy-duty applications that require suction cups with excel-
lent sealing and low wear

Handling of narrow cardboard boxes with openings, windows
or perforation for pharma or cosmetics (especially diameter

10 and 15 mm)

(1)

System Design Flat Suction Cups SPF

Design

Round flat suction cup SPF (2) with soft, flexible sealing lip
and supporting studs on the suction surface

Made of wear-proof material Elastodur ED-65

Models with diameter up to 30 mm feature plug-in connecti-
on element for quick change of suction cup

@ e Starting at 40 mm diameter with a 2-piece connection
element: consisting of machine-side component (1) and
suction-side component (3)

(3) e Clip-in filter screen (4) as pre-filter (filter pore size 250 pm)

@ ¢ All connection elements with male thread are equipped with

(4

integrated sealing

PEY &

Product Highlights

¢ Adaptable sealing lip provides optimum sealing on cardboard
boxes and rigid packaging

¢ High intrinsic stability of the suction cup in dynamic processes

¢ High suction forces due to support ribs on the suction area for
a maximized effective diameter

e Material Elastodur ED-65 minimizes wear (service life approx.
3 times higher than with NBR)

Flat suction cups SPF for use in carton erectors

52 @ WWW.SCHMALZ.COM/SPF



Suction Cups for Packaging

Flat Suction Cups SPF

Suction area (@) from 10 mm to 60 mm

o Designation Code Flat Suction Cups SPF

N
SCHMALZ
e

SPF - 20 - ED-65 - G1/8-AG
1 2 3 4
1 - Abbreviated designation 2 - Suction area
Code Version Code ‘ Diameter in mm
SPF Flat 10...60 |0 10 to 60

4 - Connection

Code Connection

M5-1G M5-1G (IG = female (F))
G1/8-AG | G1/8-AG (AG = male (M))
G1/8-1G | G1/8-1G

G1/4-AG | G1/4-AG

G1/4-1G | G1/4-1G

Suction cup SPF (elastomer part + connection element) is delivered assembled. The assembly consists of:

e Suction cup of type SPF — elastomer part, available in various diameters
e Connection element of type SC - available with various threads

Available spare parts: suction cup SPF, Schmalz-Connector
Available accessories: filter screen (sieve, round)

O Ordering Data Flat Suction Cups SPF

Type* Part no.

SPF 10 ED-65 M5-IG 10.01.01.13254 ©
SPF 15 ED-65 G1/8-AG 10.01.01.13238 ©
SPF 15 ED-65 G1/8-IG 10.01.01.13239 ©
SPF 20 ED-65 G1/8-AG 10.01.01.13240 ©
SPF 20 ED-65 G1/8-IG 10.01.01.13241 ©
SPF 25 ED-65 G1/8-AG 10.01.01.13242 ©
SPF 25 ED-65 G1/8-IG 10.01.01.13243 ©
SPF 30 ED-65 G1/8-AG 10.01.01.13244 ©
SPF 30 ED-65 G1/8-IG 10.01.01.13245 ©
SPF 40 ED-65 G1/4-AG 10.01.01.13246 ©
SPF 40 ED-65 G1/4-IG 10.01.01.13247 ©
SPF 50 ED-65 G1/4-AG 10.01.01.13248 ©
SPF 50 ED-65 G1/4-IG 10.01.01.13249 ©
SPF 60 ED-65 G1/4-AG 10.01.01.13250 ©
SPF 60 ED-65 G1/4-IG 10.01.01.13251 ©

*Additional material specifications at beginning of the section "Vacuum Suction Cups"

% Ordering Data Spare Parts Flat Suction Cups SPF

Find the right spare part quickly and easily in our online shop: WWW.SCHMALZ.COM/ARTICLE-NUMBER
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Suction Cups for Packaging

Flat Suction Cups SPF

Suction area (@) from 10 mm to 60 mm

% Ordering Data Accessories Flat Suction Cups SPF

N
SCHMALZ
T

Type Accessories Part no.

SPF 10 - - -

SPF 15 - - -

SPF 20 Sieve, round SIEB 11x1 MS-A2 280 0.28/0.16 10.07.01.00309
SPF 25 Sieve, round SIEB 11x1 MS-A2 280 0.28/0.16 10.07.01.00309
SPF 30 Sieve, round SIEB 11x1 MS-A2 280 0.28/0.16 10.07.01.00309
SPF 40 Sieve, round SIEB 17.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00308
SPF 50 Sieve, round SIEB 17.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00308
SPF 60 Sieve, round SIEB 17.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00308

@ Technical Data Flat Suction Cups SPF

Type Suction force Pull-off force Lateral force Volume | Workpiece radius Hose diameter
(-600 mbar) [N] [N] [em3] min. (convex) (recom.) d

[N]* [mm] [mm]**

SPF 10 4.41 5.2 3.5 0.3 8 4
SPF 15 9.81 11.0 7.9 0.8 13 4
SPF 20 16.00 19.2 10.5 1.2 20 4
SPF 25 22.70 271 17.0 1.7 30 4
SPF 30 29.50 35.3 22.5 2.6 35 6
SPF 40 49.50 62.5 25.0 5.1 70 6
SPF 50 74.20 87.4 44.0 8.0 75 6
SPF 60 107.00 135.0 65.0 12.7 75 6

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety

factor

**The recommended hose diameter refers to a hose length of approx. 2 m

Q Further information: WWW.SCHMALZ.COM/SPF
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Suction Cups for Packaging

Bellows Suction Cups SPB1 (1.5 Folds)

Suction area (@) from 10 mm to 80 mm

N
SCHMALZ
T

@ Suitability for Industry Specific Applications

PACKAGING

Applications

= e Round, bellows suction cup with 1.5 folds for the use in
& cardboard box and tray erectors
. y ¢ Handling of cardboard and rigid packaging in top-loading
and side-loading machines
¢ Palletizing and depalletizing processes

¢ Heavy-duty applications that require suction cups with
excellent sealing and low wear

Bellows Suction Cups SPB1 (1.5 Folds)

Design

(2) e Round, bellows suction cup SPB1 (1) with 1.5 folds and soft,
flexible sealing lip

¢ Made of wear-proof material Elastodur ED-65

¢ Models with diameter up to 30 mm feature plug-in connecti-
on element

e Starting at 40 mm diameter with a two-piece connection
element: consisting of machine-side component (2) and
suction-side component (3)

(1)

=] ¢ Clip-in filter screen (4) as pre-filter
¢ All connection elements with male thread are equipped with
() integrated sealing

System Design Bellows Suction Cups SPB1 (1.5 Folds)

Product Highlights

e Suction cup seals optimally on cardboard boxes and rigid
packaging

¢ High intrinsic stability of the suction cup in dynamic processes

e Spacing elements between the sealing lip and fold prevent
the suction cup from moving

¢ High suction power with small dimensions thanks to large
effective suction area

¢ Material Elastodur ED-65 minimizes wear (service life approx.
3 times higher than with NBR)

Bellows suction cups SPB1 being used for handling of cardboard
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Suction Cups for Packaging

Bellows Suction Cups SPB1 (1.5 Folds)

Suction area (@) from 10 mm to 80 mm

o Designation Code Bellows Suction Cups SPB1 (1.5 Folds)

SPB1 -
1

1 - Abbreviated designation

Code Version

2 - Suction area

‘ Diameter in mm

G1/8-AG
4

N
SCHMALZ
T

SPB1 1.5 folds

4 - Connection

Code Connection

10..80 |2 10to 80

M5-AG | M5-AG (AG = male (M))
M5-1G M5-1G (IG = female (F))

G1/8-AG | G1/8-AG
G1/8-1G | G1/8-IG
G1/4-AG | G1/4-AG
G1/4-1G | G1/4-IG

Suction cup SPB1 (elastomer part + connection element) is delivered assembled. The assembly consists of:

e Suction cup of type SPB1 — elastomer part, available in various diameters

e Connection element of type SC — available with various threads

Available spare parts: suction cup SPB1, connection element (Schmalz-Connector)

Available accessories: filter screen (sieve, round), suction cup insert

Q Ordering Data Bellows Suction Cups SPB1 (1.5 Folds)

Type*

Part no.

SPB1 10 ED-65 M5-AG
SPB1 10 ED-65 M5-1G
SPB1 15 ED-65 G1/8-AG
SPB1 15 ED-65 G1/8-IG
SPB1 20 ED-65 G1/8-AG
SPB1 20 ED-65 G1/8-IG
SPB1 25 ED-65 G1/8-AG
SPB1 25 ED-65 G1/8-IG
SPB1 30 ED-65 G1/8-AG
SPB1 30 ED-65 G1/8-IG
SPB1 40 ED-65 G1/4-AG
SPB1 40 ED-65 G1/4-IG
SPB1 50 ED-65 G1/4-AG
SPB1 50 ED-65 G1/4-IG
SPB1 60 ED-65 G1/4-AG
SPB1 60 ED-65 G1/4-IG
SPB1 80 ED-65 G1/4-AG
SPB1 80 ED-65 G1/4-IG

10.01.06.03489 ©
10.01.06.03568 ©
10.01.06.03490 ©
10.01.06.03491 ©
10.01.06.03492 ©
10.01.06.03493 ©
10.01.06.03494 ©
10.01.06.03495 ©
10.01.06.03496 ©
10.01.06.03497 ©
10.01.06.03498 ©
10.01.06.03499 ©
10.01.06.03500 ©
10.01.06.03501 ©
10.01.06.03502 ©
10.01.06.03503 ©
10.01.06.03504 ©
10.01.06.03505 ©

*Additional material specifications at beginning of the section "Vacuum Suction Cups"

% Ordering Data Spare Parts Bellows Suction Cups SPB1 (1.5 Folds)

Find the right spare part quickly and easily in our online shop: WW\W.SCHMALZ.COM/ARTICLE-NUMBER
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Suction Cups for Packaging

Bellows Suction Cups SPB1 (1.5 Folds)

Suction area (@) from 10 mm to 80 mm

% Ordering Data Accessories Bellows Suction Cups SPB1 (1.5 Folds)

N
SCHMALZ
e

Type Accessories Part no.

SPB1 10 Pad Insert PA SPI 8 PA SPB1-10 10.01.06.03710
SPB1 15 Pad Insert PA SPI 12 PA SPB1-15 10.01.06.03709
SPB1 20 Pad Insert PA SPI 18 PA SPB1-20 10.01.06.03385
SPB1 25 Pad Insert PA SPI 22 PA SPB1-25 10.01.06.03315
SPB1 30 Pad Insert PA SPI 26 PA SPB1-30 10.01.06.03386
SPB1 40 Pad Insert PA SPI 33 PA SPB1-40 10.01.06.03387
SPB1 50 Pad Insert PA SPI 40 PA SPB1-50 10.01.06.03388
SPB1 60 - - -

SPB1 80 - - -

Type Accessories Part no.

SPB1 10 - - -

SPB1 15 - - -

SPB1 20 Sieve, round SIEB 11x1 MS-A2 280 0.28/0.16 10.07.01.00309
SPB1 25 Sieve, round SIEB 11x1 MS-A2 280 0.28/0.16 10.07.01.00309
SPB1 30 Sieve, round SIEB 11x1 MS-A2 280 0.28/0.16 10.07.01.00309
SPB1 40 Sieve, round SIEB 17.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00308
SPB1 50 Sieve, round SIEB 17.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00308
SPB1 60 Sieve, round SIEB 17.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00308
SPB1 80 Sieve, round SIEB 32.5x0.8 MS-A2 280 0.28/0.16 10.07.01.00364

@ Technical Data Bellows Suction Cups SPB1 (1.5 Folds)

Type Suction force| Pull-off force Lateral force Volume | Workpiece radius min. Hose diameter
(-600 mbar) [N] [N] [em3] (convex) (recom.) d

[N]* [mm] [mm]**

SPB1 10 1.5 4.0 2.0 0.5 5 4
SPB1 15 4.3 9.0 5.0 1.5 8 4
SPB1 20 9.9 16.2 9.8 3.2 20 4
SPB1 25 14.9 23.4 13.0 5.3 20 4
SPB1 30 20.7 30.6 15.5 8.0 35 6
SPB1 40 35.9 46.8 24.8 18.4 70 6
SPB1 50 54.7 72.7 31.2 30.2 100 6
SPB1 60 78.0 100.9 49.4 49.3 100 6
SPB1 80 166.0 200.0 59.0 98.4 150 6

*The specified suction forces are theoretical values at a vacuum of -0.6 bar and with a smooth, dry workpiece surface - they do not include a safety

factor

**The recommended hose diameter refers to a hose length of approx. 2 m

& Further information: WWW.SCHMALZ.COM/SPB1
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Jointed Mountings

Flexolink FLK

Connection thread G1/4" and G1/2"

N
SCHMALZ
——

Suitability for Industry Specific Applications

Flexolink FLK

Applications

¢ Flexolink for handling of workpieces with sloping surfaces

with the aid of large suction cups or suction plates

Handling of large sheets of materials such as wood or sheet

metal, which may sag when lifted; Flexolink prevents the

sheet from being pulled off due to one-sided forces

¢ Can be used together with spring plungers to compensate for
differing workpiece heights and uneven surfaces

e Automatic resetting

@

(1

(2)

3)

System Design Flexolink FLK

Design

¢ Flexible mounting made of high-quality steel with a rubber
buffer (vulcanized into position) as a joint (2)

e Maximum deflection angle limited by a screw-in stop

¢ Force is transferred via a shaped metal connection within the
joint

¢ Flats on upper and lower halves for damage free installation
(4)

e Connection thread for top connection (1) and (3) in various
sizes

e Max. deflection: 12°

Flexolink FLK for adaptation to sloping metal sheets

Product Highlights

¢ All-round articulated mounting of suction cups and suction
plates ideal for inclined workpiece surfaces

¢ Automatic return to the neutral starting position by means of
rubber-metal joint

¢ Low swivel point of the suction pad minimizes wear when
touching down on sloping surfaces

¢ Vacuum-tight, heavy-duty design with integrated protection
against damage
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Jointed Mountings

Flexolink FLK

Connection thread G1/4" and G1/2"
O Designation Code Flexolink

FLK - G1/2-1G -
1 2

1 - Abbreviated designation

Code |Version

FLK
G1/2-AG - \)
3 4

2 - Connection 1

Code ‘ Connection

3 - Connection 2

Code

N
SCHMALZ
T

‘ Connection

FLK FLK

4 - Product addition
Code |Type

Y, Special reinforced Flexolink

G1/4-AG | G1/4-AG (AG = male (M))
G1/4-1G | G1/4-1G (IG = female (F))
G1/2-AG | G1/2-AG

G1/2-1G | G1/2-IG

Jointed mounting Flexolink FLK is delivered as a ready-to-connect product.

O Ordering Data Flexolink FLK

Type*

Part no.

M10x1.25-AG | M10x1.25-AG

(AG = male (M))
G1/4-AG G1/4-AG
G1/2-AG G1/2-AG

FLK G1/4-AG G1/4-AG
FLK G1/4-IG M10x1.25-AG
FLK G1/4-IG G1/4-AG

FLK G1/2-AG G1/2-AG
FLK G1/2-1G G1/2-AG

FLK G1/2-1G G1/2-AG V

*V = Special reinforced Flexolink for use with suction plates SPU 300 and SPU 400

@ Technical Data Flexolink FLK

Type

10.01.03.00152 ©
10.01.03.00206 ©
10.01.03.00178 ©
10.01.03.00153 ©
10.01.03.00175 ©
10.01.03.00207 ©

Vertical load
[N]

Bending moment
[Nm]

Weight
[9]

FLK G1/4-AG G1/4-AG
FLK G1/4-IG M10x1.25-AG
FLK G1/4-IG G1/4-AG

FLK G1/2-AG G1/2-AG
FLK G1/2-IG G1/2-AG

FLK G1/2-IG G1/2-AG V

&. Further information: WWW.

SCHMALZ.COM/FLK
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Spring plungers

Spring Plungers FSTE

Stroke from 5 mm to 90 mm

ELECTRONICS

N
SCHMALZ
——

Suitability for Industry Specific Applications

Spring Plungers FSTE

Applications

¢ Spring plunger for handling of workpieces with differing
heights, such as curved metal sheets, etc.

¢ Handling of sensitive workpieces (such as sheets of glass)
without additional control functions to prevent damage, since
the plunger ensures soft placement

Design

¢ Spring plunger consisting of a high strength rod made of
galvanized steel, guide sleeve (2) and lower
damping springs (4)

¢ Plunger rod with integrated vacuum feed, always female
connection thread (1)

¢ Always female connection thread for suction cups (5) up to
size M5, otherwise male thread

* Two lock nuts (3) for attachment

Mounting example Spring Plungers FSTE

Product Highlights

¢ With lower damping spring optimised for sensitive workpieces;
very good height compensation

e Large range of connection threads and lifting heights enables
use for a wide variety of applications and suction cups

e Optionally in non-rotating version for oval suction cups

@ WWW.SCHMALZ.COM/FSTE 69

Vacuum Program

Special

Mounting
Elements

Filters and Switches and Vacuum

Services and
Contact

Overview

Suction Cups

Grippers

Monitoring Generators

Connections



Vacuum Program

Special

Mounting
Elements

Vacuum

Switches and
Monitoring

Filters and

Services and
Contact

Overview

Suction Cups

Grippers

Generators

Connections

Spring plungers

Spring Plungers FSTE

N
SCHMALZ
T

Stroke from 5 mm to 90 mm
o Designation Code Spring Plungers FSTE
FSTE - M3-IG - 5 - VG
1 2 3 4

1 - Abbreviated designation 2 - Suction cup connection 3 - Plunger stroke

Code | Version Code ‘Connection Code ‘Plunger stroke in mm
FSTE |FSTE M3-1G M3-1G (IG = female (F)) 5...90 ‘ 5 to 90
M5-1G M5-1G

4 - Product addition G1/8-AG | G1/8-AG (AG = male (M))

Code | Type G1/4-AG | G1/4-AG

VG | With anti-rotation guard G1/2-AG | G1/2-AG
Spring plunger FSTE is delivered as a ready-to-connect product.
O Ordering Data Spring Plungers FSTE
Type* Plunger stroke in mm: **

5 10 15 20

FSTE M3-1G = 10.01.02.00613 © - - -

FSTE M3-1G VG 10.01.02.00614 © - - -

FSTE M5-1G = 10.01.02.00607 © 10.01.02.00608 © = 10.01.02.00609 ©
FSTE M5-1G VG 10.01.02.00610 © 10.01.02.00611 © - 10.01.02.00612 ©
FSTE G1/8-AG - - - 10.01.02.00602 © -

FSTE G1/8-AG VG - - 10.01.02.00605 © -

*VG = Version with anti-rotation guard for repeatably accurate positioning of suction cups

**Recommendation: To raise the lifetime in continuous operation, prevent the maximal slide stroke

Type* Plunger stroke in mm [mm]: **
25 |50 |75 90
FSTE G1/8-AG = 10.01.02.00603 © 10.01.02.00604 © - -
FSTE G1/8-AG VG - 10.01.02.00606 © - -
FSTE G1/4-AG |- 10.01.02.00567 © 10.01.02.00568 © 10.01.02.00569 © =
FSTE G1/4-AG VG 10.01.02.00570 © - 10.01.02.00571 © -
FSTE G1/2-AG = 10.01.02.00574 © - 10.01.02.00575 © 10.01.02.00576 ©

*VG = Version with anti-rotation guard for repeatably accurate positioning of suction cups

**Recommendation: To raise the lifetime in continuous operation, prevent the maximal slide stroke

70 @ WWW.SCHMALZ.COM/FSTE



Spring plungers

Spring Plungers FSTE

Stroke from 5 mm to 90 mm

@ Technical Data Spring Plungers FSTE

N
SCHMALZ
e

Type Spring rate Spring | Spring force | Vertical load| Horizontal Weight| Operating temperature

[N/mm]| pretension center [N]** load [o] [°C]

[N/mm] [N]* [N]***

FSTE M3-IG 5 0.596 1.49 2.98 550 47 9 0...80°C
FSTE M3-IG 5 VG 0.596 1.49 2.98 550 47 9 0..80°C
FSTE M5-1G 5 0.508 3.30 4.57 1,500 132 16 0...80°C
FSTE M5-IG 5 VG 0.508 3.30 4.57 1,500 132 16 0..80°C
FSTE M5-1G 10 0.323 2.75 4.37 1,500 97 19 0..80°C
FSTE M5-IG 10 VG 0.323 2.75 4.37 1,500 97 19 0..80°C
FSTE M5-1G 20 0.209 1.78 3.87 1,500 63 25 0..80°C
FSTE M5-IG 20 VG 0.209 1.78 3.87 1,500 63 25 0...80°C
FSTE G1/8-AG 15 0.221 3.53 5.19 3,700 385 80 0...80°C
FSTE G1/8-AG 15 VG 0.221 3.53 5.19 3,700 385 80 0...80°C
FSTE G1/8-AG 25 0.143 3.57 5.36 3,700 283 90 0...80°C
FSTE G1/8-AG 50 0.097 2.92 5.34 3,700 173 110 0..80°C
FSTE G1/8-AG 50 VG 0.097 2.92 5.34 3,700 173 110 0..80°C
FSTE G1/4-AG 25 0.711 6.47 15.36 2,400 747 145 0..80°C
FSTE G1/4-AG 25 VG 0.711 6.47 15.36 2,400 747 144 0...80°C
FSTE G1/4-AG 50 0.452 1.40 12.70 2,400 466 175 0..80°C
FSTE G1/4-AG 75 0.262 5.38 15.20 2,400 340 190 0...80°C
FSTE G1/4-AG 75 VG 0.262 5.38 15.20 2,400 340 202 0..80°C
FSTE G1/2-AG 25 3.829 25.64 73.50 4,900 1,870 400 0..80°C
FSTE G1/2-AG 75 1.072 37.21 77.41 4,900 800 530 0..80°C
FSTE G1/2-AG 90 1.072 24.38 75.30 4,900 730 544 0..80°C

*Referred to 50 % of operating stroke
**Maximum static loading

***The specification of the horizontal load refers to the lower edge of the plunger with extended spring. It is a maximum static stress and it impairs the

spring compression and extension in horizontal position.

&.H Further information: WWW.SCHMALZ.COM/FSTE

@ @ &

Spare parts
and accessories

Technical data

Design and CAD

data

Documentation

Multimedia

WWW.SCHMALZ.COM/

FSTE

@ WWW.SCHMALZ.COM/FSTE 71

Program

Vacuum

Special

Mounting
Elements

Vacuum

Switches and
Monitoring

Filters and

Services and
Contact

Overview

Suction Cups

Grippers

Generators

Connections



Vacuum Program

Special

Mounting
Elements

Filters and Switches and Vacuum

Services and
Contact

Overview

Suction Cups

Grippers

Monitoring Generators

Connections

Spring plungers

Spring Plungers FSTIm

Stroke from 5 mm to 20 mm

ELECTRONICS UNIVERSAL

N
SCHMALZ
T

Suitability for Industry Specific Applications

Spring Plungers FSTIm

Applications

e Spring plunger in small design with internal damping spring
for handling of workpieces with differing heights and
curvatures

¢ Handling of very sensitive workpieces (e.g. printed circuit
boards) without additional control expenses; ensures gentle
placement

¢ Handling tasks in the electronics industry

e Suitable for cleanroom applications — depending on the
application and the loading case, up to cleanroom class ISO1
(according to ISO 14644-1)

FSTim...L

(4) l ‘

FSTIm...A

(n

(2)

System Design Spring Plungers FSTIm

Design

e Modular spring plunger with axial (1) or lateral (4) vacuum
connection, version with anti-rotation guard only axial

¢ Two lock nuts (2) for mounting

e Connection for suction cups of the nipple families N0O04 and
NO16 (3) or alternatively via internal thread

Spring plungers being used for handling conductor boards

72
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Product Highlights

e Low spring forces protect very sensitive workpieces

¢ Minimal, lightweight design optimized for the smallest space
and highest dynamics

¢ Internal damping spring protected against dirt and mechanical
damage

e Connection of a second lateral vacuum guide possible for
series connection of several spring plungers



Spring plungers

Spring Plungers FSTIm

Stroke from 5 mm to 20 mm
O Designation Code Spring Plungers FSTIm

FSTIm - M3-IG - 4/2.5 - A
1 2 3 4

1 - Abbreviated designation 2 - Suction cup connection

N
SCHMALZ
e

3 - Hose diameter

Code ‘ Version Code Connection Code ‘ Dimensions in mm
FSTIm ‘ FSTIm M3-IG M3-IG (IG= female(F)) 4/2.5 4/2.5

M5-1G M5-1G 6/4 6/4

N004 N004

NO16 NO16

4 —Vacuum connection 5 - Plunger stroke

6 — Product addition

Code ‘ Connection Code Plunger stroke in mm Code Type
A Axial 5...20 5to 20 co Conductive
L Lateral IN Insulating
With anti-rotation guard and
VG-CO i
conductive
With anti-rotation guard and
VG-IN

Spring plunger FSTIm is delivered assembled.

Available accessories: vacuum hose, hose sleeve

0 Ordering Data Spring Plungers FSTIm

insulating

Type* Plunger stroke in mm:

5 10 20
FSTIm M3-IG |- M5-F A IN 10.01.02.01488 © - -
FSTIm M3-IG |- M5-F A VG-IN 10.01.02.01487 © - -
FSTIm M5-IG |- M5-F A IN 10.01.02.01480 10.01.02.01474 © 10.01.02.01477 ©
FSTIm M5-IG |- M5-F A VG-IN 10.01.02.01485 10.01.02.01482 © 10.01.02.01483 ©
FSTIm M3-IG |- Hose 4/2.5 A IN 10.01.02.01333 - -
FSTIm M3-IG |- Hose 4/2.5 A VG-IN 10.01.02.01259 - -
FSTIm M3-IG |- Hose 4/2.5 L IN 10.01.02.01334 - -
FSTIm - N004 Hose 4/2.5 A IN 10.01.02.01335 - -
FSTIm - NO004 |Hose 4/2.5 A VG-IN 10.01.02.01275 - -
FSTIm - N004 Hose 4/2.5 L IN 10.01.02.01336 - -
FSTIm M5-IG |- Hose 6/4 A IN - 10.01.02.01337 10.01.02.01344
FSTIm M5-IG |- Hose 6/4 A VG-IN - 10.01.02.01247 10.01.02.01293
FSTIm M5-I1G |- Hose 6/4 L IN - 10.01.02.01338 10.01.02.01343
FSTIm - NO04 |Hose 6/4 A IN - 10.01.02.01339 -
FSTIm - NO004 |Hose 6/4 A VG-IN - 10.01.02.01282 -
FSTIm - N004 |Hose 6/4 L IN - 10.01.02.01340 -
FSTIm - NO16 |Hose 6/4 A IN - - 10.01.02.01342
FSTIm - NO16 |Hose 6/4 A VG-IN - - 10.01.02.01285
FSTIm - NO16 |Hose 6/4 L IN - - 10.01.02.01341
FSTIm M5-IG |- - A co 10.01.02.01621 10.01.02.01549 -
FSTIm M5-IG |- - A VG-CO 10.01.02.01620 10.01.02.01619 -

*Recommendation: To raise the lifetime in continuous operation, prevent the maximal slide stroke
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Spring plungers

Spring Plungers FSTIm

Stroke from 5 mm to 20 mm

% Ordering Data Accessories Spring Plungers FSTIm

N
SCHMALZ
T

Type Vacuum hose (meter) Hose sleeve

FSTIm M3-IG - A 5 10.07.09.00142 -

FSTIm M3-I1G - L 5 10.07.09.00142 10.08.03.00312

FSTIm - NO004 A 5 10.07.09.00142 -

FSTIm - NO04 (L 5 10.07.09.00142 10.08.03.00312

FSTIm M5-1G - A 10 10.07.09.00141 -

FSTIm M5-1G - L 10 10.07.09.00141 10.08.03.00311

FSTIm - NO004 A 10 10.07.09.00141 -

FSTIm - NO004 L 10 10.07.09.00141 10.08.03.00311

FSTIm M5-1G - A 20 10.07.09.00141 -

FSTIm M5-1G - L 20 10.07.09.00141 10.08.03.00311

FSTIm - NO16 |A 20 10.07.09.00141 -

FSTIm - NO16 L 20 10.07.09.00141 10.08.03.00311
@ Technical Data Spring Plungers FSTIm

Type Spring rate Spring Spring Vertical| Horizontal Weight| Operating temperature

[N/mm]| pretension | force center load load [g] [°C]
[N] [N]* [N]** [N]***

FSTIm M3-IG 4/2.5 A5 IN 0.055 0.5 0.64 15 10.0 14 0..80°C
FSTIm M3-IG 4/2.5 A 5 VG-IN 0.055 0.5 0.64 15 10.0 14 0...80°C
FSTIm M3-IG 4/2.5L 5 IN 0.055 0.5 0.64 15 10.0 16 0..80°C
FSTIm M5-IG 6/4 A 10 IN 0.050 0.5 0.75 15 10.0 16 0...80°C
FSTIm M5-IG 6/4 A 10 VG-IN 0.050 0.5 0.75 15 10.0 16 0..80°C
FSTIm M5-IG 6/4 A 20 IN 0.052 0.5 1.02 15 10.0 21 0...80°C
FSTIm M5-IG 6/4 A 20 VG-IN 0.052 0.5 1.02 15 10.0 21 0..80°C
FSTIm M5-1G 6/4 L 10 IN 0.050 0.5 0.75 15 10.0 18 0...80°C
FSTIm M5-IG 6/4 L 20 IN 0.052 0.5 1.02 15 10.0 23 0..80°C
FSTIm M5-IG M5-IG A 10 CO 0.050 0.5 0.75 15 10.0 19 0...80°C
FSTIm M5-IG M5-IG A 10 VG-CO 0.050 0.5 0.75 15 10.0 19 0..80°C
FSTIm M5-IG M5-IG A5 CO 0.055 0.5 0.64 15 10.0 18 0...80°C
FSTIm M5-IG M5-IG A 5 IN 0.055 0.5 0.64 15 10.0 18 0..80°C
FSTIm M5-IG M5-IG A 5 VG-CO 0.055 0.5 0.64 15 10.0 18 0...80°C
FSTIm M5-IG M5-IG A 5 VG-IN 0.055 0.5 0.64 15 10.0 18 0..80°C
FSTIm NOO4 4/2.5 A5 IN 0.055 0.5 0.64 15 10.0 12 0...80°C
FSTIm NOO4 4/2.5 A 5 VG-IN 0.055 0.5 0.64 15 10.0 12 0..80°C
FSTIm NOO4 4/2.5L 5 IN 0.055 0.5 0.64 15 10.0 16 0...80°C
FSTIm NOO4 6/4 A 10 IN 0.050 0.5 0.75 15 10.0 15 0...80°C
FSTIm NOO4 6/4 A 10 VG-IN 0.050 0.5 0.75 15 10.0 15 0...80°C
FSTIm NOO4 6/4 L 10 IN 0.050 0.5 0.75 15 10.0 18 0..80°C
FSTIm NO16 6/4 A 20 IN 0.052 0.5 1.02 15 10.0 20 0...80°C
FSTIm NO16 6/4 A 20 VG-IN 0.052 0.5 1.02 15 10.0 19 0..80°C
FSTIm NO16 6/4 L 20 IN 0.052 0.5 1.02 15 10.0 23 0...80°C

*Referred to 50 % of operating stroke

**Maximum static loading

***The specification of the horizontal load refers to the lower edge of the plunger with extended spring. It is a maximum static stress and it impairs the
spring compression and extension in horizontal position.
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Spring plungers

Spring Plungers FSTIm

Stroke from 5 mm to 20 mm
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Holder for Suction Cups and Spring Plungers

Universal Holders HTR-UNI

Connection G1/4"

UNIVERSAL

N
SCHMALZ
T

Suitability for Industry Specific Applications

Universal Holders HTR-UNI

Applications

¢ Universal holder for mounting of vacuum components on
existing cross beams made of square or round tubes with the
aid of various adapters

¢ Adjustable height and inclination for flexible adaptation to
workpieces

Design

¢ Holder made of high strength, anodized aluminum, consisting
of holder tube (2), ball clamp (3) and various adapters for
mounting of square and round tubes

¢ Threaded tube (5) has a G1/4" thread at the bottom for a
suction cup and a G1/4" thread at the top (1) for connection
of a vacuum line or an inline ejector

¢ Including securing screws (4)

Suction cups with universal holders HTR-UNI for handling sheet metal

76 @ WWW.SCHMALZ.COM/HTR-UNI

Product Highlights

¢ Simple adjustment and fixing allows flexible use, quick changes
and short set-up times

Adjustable height and inclination for optimum adaptation to
workpieces, e.g. curved metal sheets

Mounting on round and square tubes possible

Quick and inexpensive assembly of gripping systems, as
suction cups with G1/4" thread can be attached directly



Holder for Suction Cups and Spring Plungers e
SCHMALZ
1 T
Universal Holders HTR-UNI
Connection G1/4"
O Designation Code Universal Holders HTR-UNI
HTR-UNI - 1N - G2 - 80
1 2 3 4
1 - Abbreviated designation 2 - Cross-beam connection 3 - Connection
Code Version Code Connection Code ‘ Connection
HTR-UNI | HTR-UNI 1N 1 sliding block G2 ‘Connection thread G1/4-AG
2N 2 sliding blocks

4 - Length

Code Length in mm

80...200 |80 to 200

Holder HTR-UNI is delivered unassembled. The delivery consists of:

¢ Holder tube - available in various lengths
e Ball clamp - available in various versions

Available accessories: section adapter, tube adapter, tube adapter reducing set, suction cup connection

o Ordering Data Universal Holders HTR-UNI

Type

Part no.

HTR-UNI 1N G2 80
HTR-UNI 2N G2 80
HTR-UNI 2N G2 80
HTR-UNI 2N G2 110
HTR-UNI 2N G2 140
HTR-UNI 2N G2 200

10.01.03.00107
10.01.03.00223
10.01.03.00298 ©
10.01.03.00328 ©
10.01.03.00299 ©
10.01.03.00309 ©

% Ordering Data Accessories Universal Holders HTR-UNI

Type

Part no.

Section adapter

Tube adapter

Tube adapter reducing set
Suction cup connection
Suction cup connection
Suction cup connection
Suction cup connection

HTR-STB 30x30 UNI
HTR-STC D32 UNI
BUCHSE 32-25x21 PA
SAUG-ANB G1/4-AG 80
SAUG-ANB G1/4-AG 110
SAUG-ANB G1/4-AG 140
SAUG-ANB G1/4-AG 200

10.01.03.00135
10.01.03.00108
10.01.03.00097
10.01.03.00292
10.01.03.00327
10.01.03.00291
10.01.03.00308

&.\ Further information: WWW.SCHMALZ.COM/HTR-UNI
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