
GENERAL DESCRIPTION
Branson introduces the 2000f/aef ultrasonic

assembly systems, setting a new standard for users
who want to optimize welding results utilizing
force and/or amplitude stepping. Conventional
welding modes, including distance, time, energy,
energy compensation, or peak power, are includ-
ed. Multiple modes are valuable for applications
requiring a high level of process control and weld
quality. 

The 2000f/aef systems feature digital force set-
ting, force stepping, and digital velocity control.
Also included is new, improved power supply
technology with Branson’s patented closed loop
circuitry, providing enhanced performance, consis-
tency, and reliability.

The 2000f/aef includes a user interface with
a 4-line vacuum fluorescent display designed for
ease of use in setup, operation, and trouble-
shooting. The system also has enhanced data capa-
bilities for information configuration and manage-
ment.

The 2000f/aef systems are available in 20 KHz,
30 kHz, and 40 kHz. The power supplies have
increased power output for 20 and 40 kHz fre-
quencies: 20 kHz units are rated at 1100, 2200,

and 3300 Watts;  and 40 kHz are
available in 400 and 800

Watts. 30 kHz is
available in
1500 Watts.

The
2000f/aef sys-
tem is designed

for use in manual, semi-
automated, or fully automated environ-

ments. The actuator may be mounted directly to a
machine frame, with a fixed support on a column
and hub, or as a stand-alone system on a base
with ergonomic light-force palm button switches.

welding • staking • insertion • swaging • forming • spot welding • degating • cutting & sealing
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KEY FEATURES
Note: items in blue are unique to the 2000f/aef 
systems.

User Interface/Process Controls

•• NNeeww  uusseerr  iinntteerrffaaccee  ffeeaattuurriinngg  44--lliinnee  vvaaccuuuumm
fflluuoorreesscceenntt  ((VVFF))  ddiissppllaayy makes setup, opera-
tion, diagnostics, and troubleshooting easier.

•• AAllll  ooppeerraattiinngg  ppaarraammeetteerrss  aarree  sseett  tthhrroouugghh  tthhee
ooppeerraattoorr  iinntteerrffaaccee, including weld force(s),
hold force, and actuator down speed.

•• AAllll  sseettttaabbllee  ppaarraammeetteerrss  aarree  ssaavveedd  ttoo  aa  pprreesseett  ––  no manual adjustment of
controls required.

•• CClloosseedd  lloooopp  pprreessssuurree  ccoonnttrrooll  achieved with proportional valving.

• RRaappiidd  ttrraavveerrssee  feature provides option of increased downspeed of the actuator
to a set distance for faster cycle rates when using slower downspeed for weld-
ing.

•• DDiiggiittaallllyy  sseettttaabbllee  ddoowwnnssppeeeedd..

•• FFoorrccee  sstteeppppiinngg::  three discrete levels available – two during weld, and one at
hold.

•• FFoorrccee  rraammppss  allow for optimization of force build-up.

•• 11  mmss  ssaammpplliinngg  rraattee  ooff  ddaattaa provides superior performance, consistency, and
finer control.

•• MMuullttiippllee  wweellddiinngg  mmooddeess including distance (collapse and absolute), time, 
energy, and peak power. Distance can be set in increments of 0.0001 inch.
Energy is settable in increments of 0.1 joule. Peak power can be set in 
increments of 1%.

•• FFoorrccee  mmeeaassuurreemmeenntt  ccaappaabbiilliittyy — set trigger force, and measure force for con-
sistency and troubleshooting.

•• FFoorrccee  ccaalliibbrraattiioonn  to compensate for variations in stack weight.

•• AAmmpplliittuuddee  SStteeppppiinngg — Branson’s patented real-time process control provides
increased strength, control of flash, reduction of particulate, and reduced
residual stress.

•• EExxppaannddeedd  pprroocceessss  ccoonnttrrooll  lliimmiittss,, including distance (absolute and collapse),
and energy compensation, provide more choices in application setup.

•• EExxppaannddeedd  qquuaalliittyy  mmoonniittoorriinngg  lliimmiittss to identify both “suspect” and “reject” parts.

•• BBuuiilltt--iinn  ddiiggiittaall  aammpplliittuuddee  ccoonnttrrooll -  for fine tuning of critical applications,
because amplitude is the most important variable in ultrasonic welding. The
setting has a range of 10% to 100% in 1% increments.

•• TTeexxtt  aallaarrmm  mmeessssaaggeess for ease of troubleshooting, with links to additional
information, and easy alarm correction.

•• SSeellff--ddiiaaggnnoossttiiccss  aanndd  mmoonniittoorriinngg  --  visual, audible, and logic output alarms.

•• BBuuiilltt--iinn  ffrreeqquueennccyy  aanndd  mmeemmoorryy  bbaarrggrraapphh diagnostics for simplified trou-
bleshooting of the converter/booster/ horn stack.

•• NNoonnvvoollaattiillee  ssttoorraaggee  ooff  ccyyccllee  ppaarraammeetteerrss..

•• AAllaarrmm  aanndd  ccyyccllee  ccoouunntteerrss are built in for tracking production; works via a real
time clock. 

•• BBuuiilltt--iinn  ggrroouunndd  ddeetteecctt with scrub time to increase tooling and converter life
in cut and seal applications.

•• SSeelleeccttaabbllee  pprreettrriiggggeerriinngg  —— including pretrigger by distance.

•• PPrriinnttiinngg  ccaappaabbiilliittyy  -
Provides a record for future comparison and vali-
dation. Printout of last 50 cycle weld history.
Power, frequency, amplitude, collapse, distance,
velocity, and force graphs can be printed.

•• PPaasssswwoorrdd  pprrootteeccttiioonn  feature for lock-out of
unauthorized process changes once the equip-
ment is set up for a specific application.

•• OOppttiioonnaall  mmoonniittoorr  for ease of setup and cycle
information display.

Power Supply

•• LLiinnee  //  LLooaadd  RReegguullaattiioonn  --  Corrects for variations
due to power line fluctuations and varying load
conditions through Branson’s patented closed-
loop amplitude control. Output amplitude is
maintained with a variation of only + 2% with
line voltage fluctuations of +10%,  regardless of
load. It ensures constant power in welding, and
provides greater weld consistency and reliability.

•• AAuuttoottuunnee  pplluuss  MMeemmoorryy  ((AATT//MM))  -- Provides 
fully-automatic tuning in a range of + 500 Hz  
centered  around 19.950 kHz for 20 kHz horns,
+ 750 Hz  centered  around 30 kHz for 30 kHz
horns,  and + 1000 Hz around 39.900 kHz for
40 kHz horns, and stores horn frequency at the
end of each weld. 

•• SSeelleeccttaabbllee  SSttaarrttiinngg  RRaammpp  -- Four selectable start
rates—10, 35, 80, 105 milliseconds—to accom-
modate starting characteristics of a wide range of
horns. This feature makes it easier to start more
difficult horns or enables faster cycle rates.

•• AAuuttoo  SSeeeekk automatically measures stack frequen-
cy and stores it in memory. Four selectable Auto
Seek choices are available:

1. Externally with automation controller

2. Depressing “test” switch

3. By once/minute timer to track 
heating, cooling, and other effects

4. Post weld seek.

•• SSyysstteemm  PPrrootteeccttiioonn  MMoonniittoorr (SPM) Five levels of
power supply protection are provided: 
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•• Setup “dump” valve with soft start.

•• LLiinneeaarr  ooppttiiccaall  eennccooddeerr measures weld “distance” enabling welding by specific
part collapse (meltdown), or to a finished part height (absolute). Resolution
on the encoder is 0.0001 inch.

•• AA  ffoorrccee  ttrraannssdduucceerr  provides digital setting of the Dynamic Trigger and allows
the user to print out force data and graphs for performance evaluation and
troubleshooting.

• PPrreecciissiioonn  ssyysstteemm  rreegguullaattoorr with 5 micron particulate and 0.5 micron coalesc-
ing filters

•• PPrreessssuurree  ttrraannssdduucceerr  accurately monitors and displays system pressure. 

•• AA  ssiinnggllee  2200  kkHHzz  ccoonnvveerrtteerr is used for all 20 kHz power supplies. This convert-
er produces 20% higher output amplitude for faster weld cycles.

•• CCoonnvveerrtteerr  ccoooolliinngg  - Cooling air is directed into the converter during each
operating cycle.

•• TTwwoo  aaiirr  ccyylliinnddeerr  ssiizzeess  are available for better control of clamp force; sizes
include: 2.0 and 3.0 inches. Two system pressures for force control: 60 and 80
psi.

•• ““HHoorrnn  ddoowwnn””  ffuunnccttiioonn  enables ease of horn/fixture alignment.

• Electrical and air on indicators.
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1) phasing, 2) over voltage, 3) over
current, 4) over temperature, and 5)
power. The benefits of this circuitry
are to avoid equipment failures, and
to provide greater weld accuracy and
repeatability.

•• AAuuttoommaattiioonn  iinntteerrffaaccee  is available for
direct hookup with PLCs and PCs.
Required automation I/O’s are pro-
vided through a 24V DC logic
interface. Signals include weld on,
general alarm, and 
external reset.

Actuator

•• PPrrooppoorrttiioonnaall  vvaallvvee  wwiitthh  cclloosseedd  lloooopp
pprreessssuurree  ccoonnttrrooll..

•• 4" diameter, 1/2"wall column for
increased rigidity.

•• FFaasstteerr  aaccttuuaattoorr  rreettuurrnn  ssppeeeedd,, not
influenced by force/downspeed set-
tings.

2000 SERIES PRODUCT/PERFORMANCE ENHANCEMENTS

990000MMAA//AAEESS 22000000ff//aaeeff BBeenneeffiittss
Power levels: Increased power levels:
   20 kHz - 1000, 2000, 3000    20 kHz - increased to 1100, 2200, 3300 Higher available power for faster weld cycles
   40 kHz - 700    40 kHz - increased to 400, 800 Higher available power for faster weld cycles

   30 kHz - new frequency, 1500  Watts Higher power at higher frequencies; expands application 
range for delicate parts.

Single line VF display Four-line VF display More information visible; easier setup
Printing: setup and single line data Printing: expanded setup and  single line data Easier setup and troubleshooting
Power, velocity, and force graphs Power, velocity, force, frequency, amplitude, and 

distance graphs
Easier troubleshooting

20 presets 10 namable presets; preset downspeed, force, and hold Ease of setup
Process alarm limits Part monitoring limits: suspect and reject Enhanced process monitoring
Alarm messages Additional alarm messages, with specific support 

information
More specific information for easier troubleshooting 
and corrective action

Optional amplitude stepping Built-in patented amplitude and force stepping Increased strength of welds, control of flash, reduction 
of particulate, reduced residual stresses.

Weld by distance (absolute, collapse) Distance mode: absolute, collapse, step amplitude or 
force at a distance

Enhanced use of distance function, enhanced process 
control

Multi-turn down speed control Set through front panel Easier to set up, easier to duplicate prior setup
Force set via pressure gauge/regulator All force related parameters set via interface Ease of use

Digital amplitude setting with range of 10-100% Fine tuning of critical applications
Single 20 kHz converter at all power levels with 20% 
higher converter output amplitude

Eliminates setup errors, faster weld cycles

Reporting of weld force Additional weld data for SPC, troubleshooting

Built-in force and pressure calibration capability Satisfies agency requirements (e.g., FDA)
User configurable password protection Lock out unauthorized process changes

The following chart gives a comparison of the new 2000f/aef system with current 900 Series products. The benefits of the new features are
highlighted.



22000000ff  PPoowweerr  SSuuppppllyy 2200::11..11 2200::22..22 2200::33..33 3300::11..55 4400::00..44 4400::00..88

Output power: 1100 Watts 2200 Watts 3300 Watts 1500 Watts 400 Watts 800 Watts
Line voltage: 117 V AC *

50/60 Hz, 1∅
200-240 V AC
50/60 Hz, 1∅

200-240 V AC
50/60 Hz, 1∅

117 V AC *
50/60 Hz, 1∅

117 V AC *
50/60 Hz, 1∅

117 V AC *
50/60 Hz, 1∅

Max. current: 14 amps max. 14 amps max. 17 amps max. 20 amps max. 6 amps max. 12 amps max.
Receptacle required: NEMA 5-15R

receptacle
NEMA L6-20R

receptacle
NEMA L6-20R

receptacle
NEMA L5-20R

receptacle
NEMA 5-15R

receptacle
NEMA 5-15R

receptacle
Frequency: 20 kHz 20 kHz 20 kHz 30 kHz 40 kHz 40 kHz

Max. cycle rate: 80 cpm  (application dependant)
Ambient temp. range: 41-122° F (5-50°C)
External inputs/outputs: 9-pin start connector; 44-pin user I/O connector
*  200-240 V AC optional.

AAccttuuaattoorr  MMooddeell aaeeff22..00 aaeeff33..00
Max. clamp force on part
(digitally set)

154 lbs (685 N) at 60 psi (represents system setting)
217 lbs (965 N) at 80 psi (represents system setting)

378 lbs. (1.68 kN) at 60 psi (represents system setting)
519 lbs (2.31 kN) at 80 psi (represents system setting)

Dynamic Triggering range:
(digitally set)

5 to max. lbf. available
22 to max N (based on system setting)

15 to max lbf. available
66.7 to max kN (based on system setting)

Stroke length: 4″ (101.6 mm)
Pneumatic requirement: Clean (5 micron, filtered), dry, non-lubricated air at 100 psi (690 kPa). (For system setting of 60 psi, a minimum

of 70 psi is required. For system setting of 80 psi, a minimum of 90 psi is required.)
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All units are CE compliant, and comply with FCC rules and regulations governing
radio frequency interference.  

All specifications subject to change without notice. All dimensions are nominal.

REGIONAL TECHNICAL CENTERS
Headquarters: Toll free: 888-BUC-JOIN  (888-282-5646)

Boston: 781-938-8168 Fax: 781-935-0535

Chicago:   847-229-0800 Fax: 847-229-0861

Atlanta: 770-962-2111 Fax: 770-962-3720

Los Angeles: 909-305-2080 Fax: 909-305-2060

Dallas: 972-484-9228 Fax: 972-484-9976

Detroit (Automotive): 248-299-0400 Fax: 248-299-9343

Rochester, NY: 716-624-8000 Fax: 716-624-1262

Toronto, Canada: 905-475-4640 Fax: 905-475-4637

Mexico City 
(Groupo Stevi): 011-52-5-581-5033 Fax: 011-52-5-582-6969

Note: All sales shall be subject to the Supplier’s terms and conditions of sale as described in
Branson’s quotations and sales contracts.

AVAILABLE OPTIONS
S LLeevveelliinngg  ffiixxttuurree  - base-mounted plate for

horn/fixture alignment.

S SSoolliidd  mmoouunntt  bboooosstteerrss

S LLoonnggeerr  ccoolluummnnss  --  4' to 6' lengths

S PPrriinntteerr  wwiitthh  ccaabbllee - printing of setup and cycle
information for comparison and troubleshooting.

S MMoonniittoorr  wwiitthh  ccaabbllee  -- for screen-driven setup

S GGrroouunndd  ddeetteecctt  ccaabbllee

WARRANTY
The Branson 2000 Series f/aef ultrasonic assembly
systems carry a three-year warranty on materials or
workmanship. Note: This warranty applies to equip-
ment purchased and operated in North America. 
For warranty information on units purchased and/or
operated outside the U.S. contact your local representative.
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