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Why Nordson EFD?

Nordson EFD introduced our first automatic fluid dispensing systems in 1972. 
Soon after, we developed SolderPlus, a new line of solder pastes formulated 
to deliver trouble-free dispensing performance. To this day, SolderPlus sets 
the standard for dispensable solder pastes.

Our pastes are manufactured under the highest quality standards and 
provide outstanding batch-to-batch consistency to provide customers with 
high process capability. All of our REACH-compliant products are subject  
to rigorous inspection, and our USA-based manufacturing facility is  
ISO 9001:2015 certified.

Nordson EFD solder and flux products are packaged in our own high-quality 
Optimum® syringe barrels and cartridges to ensure consistent solder deposits 
and seamless integration with our electro-pneumatic dispensers, dispense 
valves, jetting systems, and dispensing robots.

We invite you to experience the SolderPlus, PrintPlus, and FluxPlus difference 
for yourself by contacting our experienced solder specialists, who will be 
happy to assist you in selecting the best products for optimizing your own 
soldering process.

Nordson EFD provides SolderPlus® solder pastes for dispense 
applications, PrintPlus® solder pastes for stencil printing, and 
FluxPlus™ flux pastes to customers worldwide.

Solder paste and paste flux come packaged in our full line of 
Optimum syringes and cartridges, along with 6 oz jars and flex-packs.

“Here’s what I like about your service. 
First, SolderPlus is great and worry-free. 
Second, you are all extremely service-
oriented, and finally, you meet all your 
commitments.”

— WELCH ALLYN

Introduction

Solder Solutions
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Products

Solder Solutions

SolderPlus solder paste
The requirements for a good dispense paste are very different from those 
for print paste. As a global leader in dispensing solutions, Nordson EFD has 
developed a family of high-quality solder pastes speci�cally formulated for 
dispensing applications. When paired with our benchtop dispensers, dispense 
valves, jetting systems, and robots, they can provide a complete solution for 
your solder paste dispensing applications.

Benefits

• Consistent deposit sizes

• No missed deposits

• Clog-free, top-to-bottom dispensing of the entire syringe barrel

• Long shelf life: 9 months from date of manufacture

• Packaged in EFD’s Optimum syringes for best performance

PrintPlus print paste
Print pastes are formulated for application on printed circuit boards through 
stencils. Manufacturers need easy-to-print, robust pastes with good print 
de�nition, consistent print quality, and wide process windows. Nordson EFD’s 
PrintPlus solder pastes provide dependable batch-to-batch consistency 
that can help reduce manufacturing costs by increasing �rst-pass yields and 
reducing defects, rework, and rejects.

Benefits

• Long stencil life: up to 24 hours

• Long pause-to-print capability

• High speed printing

• Excellent tack strength

• Long shelf life: 1 year from date of manufacture

FluxPlus paste
Unlike liquid �uxes, Nordson EFD’s tacky FluxPlus paste can be applied 
exactly where it is needed, and will remain in position without contaminating 
nearby areas.

FluxPlus is available in a dispense version for repairs, and a stencil print 
version that is widely used for reballing BGAs, where its red color facilitates 
con�rmation that �ux was applied correctly. FluxPlus is compatible with both 
lead-free and leaded solders, and is RoHS-compliant.

Applications

• Repair of mobile devices, such as cell phones

• BGA rework

• Adding �ux to improve solder re�ow

794 Auger Valve dispensing EFD solder paste.

The batch-to-batch consistency of PrintPlus helps reduce defects.

PICO Pµlse valve jetting EFD FluxPlus paste.
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Key Product Highlights

Solder Solutions

Custom formulations
For challenging applications where an off-the-shelf formula doesn’t solve 
your process needs, Nordson EFD can customize formulations to achieve 
ideal results. Whether it requires a non-standard alloy or a modi�ed �ux, our 
chemists can develop a formula with performance characteristics to maximize 
your �rst-pass yields.

Solder paste jetting systems
As the industry leader in jet valve technology, we are the only jet valve 
manufacturer that also specializes in solder paste development. We offer 
both the best jetting valves and the best jetting paste to deliver a complete, 
pre-quali�ed system.

Solder to stainless steel
EFD’s WS 71D00 solder paste is designed to wet challenging surfaces including 
most 300 and 400 series stainless steels. No need for the higher expense of 
brazing when solder can do the job

24-hour print life
EFD’s NC 23P00 and RMA 03P00 paste formulas are designed for up to  
24-hour stencil life to minimize paste waste and reduce production downtime 
for stencil cleaning.

Low temperature lead-free
Nordson EFD has supplied the electronics industry exceptional printing and 
dispensing low temperature lead-free solder pastes for more than 30 years. 
Our �uxes are optimized for performance at the lower re�ow temperatures 
required for temperature-sensitive products.

High temperature re�ow
High-lead solders require special �uxes that can survive re�ow temperatures 
as high as 350° C. NC 09D00 and RMA 09D00 solder pastes not only survive 
high temperatures, they also have some of the lowest voiding of any paste 
on the market. WS 67P00 and WS 67D00 pastes facilitate high temperature 
re�ow when water wash capability is required.

Contact our product specialists to identify the best solution for your application.

“The quality of their product, as well as 
their knowledge and support, have been 
nothing short of excellent.”

— LORIK TOOL & AUTOMATION INC.



5

Leaded Alloys

Alloy: Solidus (° C) Liquidus (° C)

Sn43 Pb43 Bi14 144 163

Sn62 Pb36 Ag2 179 189

Sn63 Pb37 183E*

Sn60 Pb40 183 191

Sn10 Pb88 Ag2 268 290

Sn10 Pb90 275 302     

Sn5 Pb92.5 Ag2.5 287 296

Sn5 Pb95 308 312

Lead-Free Alloys

Sn42 Bi57 Ag1.0 137 139

Sn42 Bi58 138E*

Sn96.5 Ag3.0 Cu0.5 217 219

Sn96.3 Ag3.7 221E*

Sn95 Ag5 221 245

Sn100 232MP**

Sn99.3 Cu0.7 227E*

Sn95 Sb5 232 240

Sn89 Sb10.5 Cu0.5 242 262

Sn90 Sb10 243 257

Step 1: Select Your Alloy

Solder Paste Selection Guide

When choosing a solder alloy, there are a few questions that need  
to be answered.

• Does the alloy need to be lead free?

• Is there a re�ow temperature requirement or limitation?

• What type/size does the power need to be for the smallest feature  
in the application?

Leaded vs. lead-free
Many applications have a requirement for use of lead-free solder alloy. 
Sometimes this is due to the product falling under the RoHS (Restriction of 
Hazardous Substances) directive and sometimes it is a corporate directive. 
Some applications that fall under the RoHS directive are exempt from being 
lead-free because the re�ow temperature requirements can only be met with 
high-lead solder alloys which are exempt under RoHS regulation.

Melting temperature
Each alloy has temperatures at which it changes from solid to liquid (Figure 1).  
The phase change from the solid state to the liquid state begins upon reaching 
the solidus and ends upon reaching the liquidus.

• Below the solidus, an alloy is 100% in a solid state.

• Above the liquidus, 100% of the alloy is in a �uid state.

• In between the solidus and liquidus, a region called the plastic range,  
some portion of the alloy is solid but the majority is liquid.

• Alloys are called eutectic when the solidus and liquidus are equal.

While wetting begins at the solidus temperature, best wetting is achieved at 
a peak temperature 15º C or more above the liquidus. If a solder joint needs 
to retain physical integrity during a later operation, such as a second re�ow 
process, the peak temperature of the later operation needs to be below the 
solidus temperature of the alloy.

Particle size
Having selected the best alloy, particle size is next. The Powder Size chart 
(Figure 2) cross-references particle size to typical printing and dispensing 
requirements. Dimensions listed for gullwing, square/circle, and dispense  
dot sizes represent the smallest feature recommended for that size powder.  
If the feature is smaller, the application requires the next smaller powder size.

Using too large a powder will cause printing and dispensing dif�culties, 
compromising quality. Using a smaller powder will just cost more.

Figure 2

POWDER SIZE
Powder 

Type
Powder 

 Size  
(micron)

Gullwing  
Lead Pitch  
(mm / in)

Square/Circle 
Aperture  
(mm / in)

Dispense 
 Dot Dia. 
 (mm / in)

II 45-75 μ 0.65 / 0.025 0.65 / 0.025 0.80 / 0.030

III 25-45 μ 0.50 / 0.020 0.50 / 0.020 0.50 / 0.020

IV 20-38 μ 0.30 / 0.012 0.30 / 0.012 0.30 / 0.012

V 15-25 μ 0.20 / 0.008 0.15 / 0.006 0.25 / 0.010

VI 5-15 μ 0.10 / 0.004 0.05 / 0.002 0.15 / 0.006

Smallest Recommended Dispense Tip

Powder  
Type

General Purpose
Tip Gauge

Tapered  
Tip Gauge

II 21 22

III 22 25

IV 25 27

V 27

VI 32 

Figure 1

*Eutectic – Solidus and Liquidus are equal   **MP – Melting point

ALLOY TEMPERATURE GUIDE
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Step 2: Select Your Flux

Solder Paste Selection Guide

Flux categories are de�ned by Military Speci�cation QQ-S-571E as well as the 
IPC �ux rating system. There are �ve main categories in QQ-S-571E. Each is 
available with a variety of activity levels, physical qualities of their residue, and 
cleaning methods required.

Rosin (R)
Rosin �ux consists of rosin and solvent. Rosin �ux has very low activity and is 
suitable only for easy-to-solder surfaces. IPC classi�cation is ROL0. R residue 
is hard, non-corrosive, non-conductive, and may be left on. Residue may be 
removed with an appropriate solvent.

No clean (NC)
No clean �ux consists of rosin, solvent, and a small amount of activator. NC 
�ux typically has low-to-moderate activity and is suited to easily solderable 
surfaces. IPC classi�cation is usually ROL0 or ROL1. NC residue is clear, 
hard, non-corrosive, non-conductive, and designed to be left on many types 
of assemblies. Residue may be removed with an appropriate solvent. Some, 
but not all, NC �uxes are more dif�cult to remove than RMA �uxes.

Rosin mildly activated (RMA)
Rosin mildly activated (RMA) �ux consists of rosin, solvent, and a small 
amount of activator. Most RMA �ux is fairly low in activity and best suited to 
easily solderable surfaces. IPC classi�cation is usually ROL0, ROL1, ROM0,  
or ROM1. RMA �ux residue is clear and soft. Most are non-corrosive and  
non-conductive. Many RMA �uxes pass SIR testing as a NC �ux. Residue 
may be removed with an appropriate solvent.

Rosin activated (RA)
Rosin activated �ux consists of rosin, solvent, and aggressive activators. 
RA �ux has similar and higher activity than RMA for moderately and highly 
oxidized surfaces. IPC classi�cation is usually ROM0, ROM1, ROH0, or ROH1. 
In the absence of testing to prove otherwise, RA �ux residue is assumed to 
be corrosive. Assemblies sensitive to corrosion or the possibility of electrical 
conduction through the residue should be cleaned as soon as possible after 
assembly. Residue may be removed with an appropriate solvent.

Water soluble (WS)
Water soluble �ux consists of activators, thixotrope, and solvent. WS �ux 
comes in a wide range of activity levels, from no activity to extremely high 
activity for soldering to even the most dif�cult surfaces, such as stainless 
steel. IPC classi�cation normally starts with OR for organic. They come in L, 
M, H activity levels and halide content of 0 or 1. By de�nition, residue may  
be removed with water.

Flux Comparison chart shows relative activity ranges of each flux 
category. Note overlap of activity levels between flux groups.

The Solderability Matrix shows compatibility of the various flux 
types with common metals. For brass, bronze, and stainless steel, 
alloy composition must be checked. 

FLUX COMPARISON
Low Activity Medium Activity High Activity

R

RMA

WS

NC

RA

SOLDERABILITY MATRIX

Finish RMA RA WS NC
High Activity 

WS

Aluminum X X X X X

Beryllium Copper     X

Brass     

Bronze     

Cadmium    p X

Chromium Non-solderable

Copper     X

Galvanized Steel X p p X 

Gold     X

Kovar p   X X

Magnesium Non-solderable

Mild Steel X p X X 

Monel X p p X 

Nichrome X X X X 

Nickel    p X

Nickel Iron / 
Alloy42

p  p X 

Nickel Silver    p X

Palladium     X

Platinum     X

Silver     X

Solder Plated     X

Stainless Steel X X X X 

Tin     X

Titanium Non-solderable

Zinc X p p X 

Key:  Recommended   Alloy specific (contact EFD) 

p Wets clean surfaces X Not recommended 
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Step 3: Select Your Special 
Characteristics

Solder Paste Selection Guide

The last area to consider when �nalizing solder paste selection is any other 
special characteristics that might be required for a challenging application.  
Two �ux formulas can differ greatly in performance, despite having the same 
QQ-S-571E and J-STD-004 classi�cations. Solder pastes with speci�c 
characteristics can be used to solve technical assembly problems that other 
forms of solder do not. The following are a few examples of �ux characteristics 
that modify how a solder paste performs.

Restricted residue
NC 26D04 �ux residue remains either on or very close to the �llet after re�ow. 
This feature is most important with NC formulations where the joint is visible  
or the spread of �ux to surrounding areas can cause a problem.

Gap �lling and/or vertical surfaces
RMA 07D01 and 04D01 �uxes are designed to hold the alloy in place until 
liquidus is reached. These formulas are suited to bridging gaps, �lling holes,  
and soldering joints on vertical surfaces.

Rapid re�ow
A term used to describe the heating of solder paste in under 5 seconds.  
RMA 04D02 and RMA 07D02 rapid re�ow solder pastes will not spatter when 
heated as quickly as 0.25 second. Typical re�ow methods that achieve rapid 
re�ow include laser, solder iron, hot bar, and induction.

Pin transfer or dipping
An application technique where the solder is applied by dipping a component  
or pin into the solder paste. A thin, consistent layer of NC 21T20 solder paste 
sticks to the component. This technique is useful in applying solder to products 
that do not lend themselves to printing or dispensing, such as pin arrays.

Low-void
IPC-7097A is the Speci�cation for the Design and Assembly Process 
Implementation for BGAs. The inspection criteria for Ball Grid Array (BGA) and 
MicroBGA often call for voiding under 20%. A low-void solder paste is required 
to meet the very low-voiding limits for Class 3 assemblies.

UV-traceable �ux
Where used by itself or mixed with alloy to form solder paste (NC 22D05 and 
RMA 07D05), our UV-traceable �ux allows for optical con�rmation of �ux 
presence. These formulas also luminesce under a UV light source for solder 
paste deposit veri�cation.

“The benefits of working with EFD include 
product support, product reliability, 
and a wide range of products to handle 
almost anything we encounter.”

— MICRO INSTRUMENT CORP.
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Industries & Applications

Solder Solutions

There are many applications where solder joints are needed but printing is not 
possible, and solder wire is neither practical nor ef�cient. SolderPlus dispense 
paste can provide the solution.

Electronic components
Electronic components, sensors, switches, and cable assemblies are typically 
manufactured in high volumes in a competitive market that requires extremely 
ef�cient production processes with high throughput, excellent �rst pass yields, 
and very low scrap rates to minimize production costs.

Nordson EFD’s SolderPlus dispense solder pastes meet these demands with 
unmatched consistent performance that optimizes automated dispensing 
processes. For electronic components that need to withstand the temperatures 
of secondary soldering processes, we offer a range of different solder pastes 
with high melting points, including both lead-free and leaded alloys.

• Diodes

• Fuses

• Coils, capacitors, and relays

• MEMS devices

• Power components

• Current limiters

• Pressure transducers

• Cable assemblies

• Sensors

Life science & medical
In addition to a wide range of general purpose solder pastes for stencil 
printing and dispensing for medical electronics applications, Nordson EFD 
offers a number of specialized solder paste formulations, including pastes that 
facilitate the assembly of medical devices by providing the ability to solder 
stainless steel parts.

• Hearing aids

• Pacemakers

• X-ray systems

• Medical diagnostic systems

Ultimus I dispenses solder onto electrical components.

PICO Pµlse jets flux on PCB for BGA rework.

Performus X100 specialized paste formulations to meet 
requirements specific to the RFID industry.

EFD SolderPlus is used in many medical device assembly 
processes.
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Industries & Applications

Solder Solutions

Automotive & transportation
The number of sophisticated automotive electronic systems continues to 
increase, and the environments in which they must perform remain harsh 
and highly demanding. Many of these control units, sensors, switches, and 
actuators are encapsulated in small protective housings where stencil printing 
of solder paste is not feasible.

• Control units

• Switches and sensors, including parking distance sensors, speed sensors, 
and airbag sensors and detonators

• ABS components

• Windshield heaters

• Speakers

• Battery connectors

• Coil actuators for fuel injection systems

• Infotainment and navigation systems

• Base plates for high-speed railways

• Electronic toll collection systems

• Automatic tank gauge systems for gas stations

Electronic manufacturing service (EMS) companies
EMS companies face the challenge of manufacturing a wide range of electronics 
as ef�ciently as possible, regardless of whether the job involves a High Mix 
Low Volume or High Volume Low Mix product.

Our EMS customers can rely on the robust performance, excellent lot-to-lot 
consistency, long print life, good tack strength and wide process window of 
our solder pastes. Smaller EMS customers particularly appreciate our support 
and technical expertise, and bene�t from having knowledgeable Nordson EFD 
process engineers as an additional, readily available resource.

Mobile devices & telecommunications
As mobile devices like smartphones, tablets, and personal navigation systems 
continue to get smaller, they require smaller solder deposits.

• RF shields in cell phones and MEMS devices

• Micro speakers

• RF components

• Cell phone repair (�ux paste)

• High frequency �lters

Performus dispenser applies solder to automotive sensors.

PICO Pµlse jetting system can jet at up to 1000Hz continuous.

“I can’t find any solder paste that gives 
me the great results and consistency of 
SolderPlus. Thanks.”

— PROCESS ENGINEER

Accurately apply microdeposits to circuit boards.
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Industries & Applications

Solder Solutions

Military & defense
Mission-critical military, defense, and aerospace electronics require  
dependable performance and exceptional long-term reliability in harsh 
environments because in these applications there is no “second chance.”

Electronics for these applications are exempt from the lead-free requirements 
of RoHS and WEEE. Nordson EFD offers a wide range of RMA solder pastes 
with higher activity than no-clean pastes to ensure good wetting — even with 
oxidized printed circuit boards and component leads. As required by the US 
Government, Nordson EFD solder products are proudly “Made in the USA.”

• Imagery processing and satellite communications systems

• Communications systems for airborne intelligence collection

• Night vision goggles

• Military power supplies

• Printed circuit boards for satellites

• Radio communication systems

Photovoltaics
Nordson EFD is a market leader in supplying dispense solder pastes to 
photovoltaics companies that rely on robust performance to manufacture top 
quality solar panels with high �rst-pass yields and long-term reliability, while 
reducing their manufacturing costs through high process ef�ciency.

• Back contact soldering of tabs to solar cells

• Tabbing and stringing of solar cells

• Soldering diodes between solar panels

• Soldering connections in junction boxes and power inverters

Repair & rework
Repair of mobile electronics, especially high-end smartphones, is becoming 
increasingly attractive around the world. In manual repair and rework processes, 
defective components are removed from printed circuit boards with the help 
of �ux paste.

A leading cell phone manufacturer recently recommended Nordson EFD’s 
FluxPlus �ux paste to their global network of repair shops, who voted it the 
best �ux product for repair and rework available in today’s market.

• Repair of cell phones and other electronics

• Removal of problematic components

• Re-balling of BGAs

Performus X dispenser making deposits onto electrical switches. 

Jet flux onto solar panels. 

“SolderPlus is one of the strengths of our 
production process.”

— QUALITY MANAGER

APPLICATION VIDEOS
Visit our video gallery to access 100+ 
application, how-to, and product videos. 
View the reliability of EFD dispensing 
solutions.

www.nordsonefd.com/VideoGallery

VIEW VIDEO GALLERY
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Solder Dispensing Systems

Solder Solutions

Nordson EFD’s SolderPlus solder pastes are speci�cally formulated for 
dispensing application and provide unmatched performance. Combined with 
Nordson EFD dispensing systems, they ensure a high yield application process.

Air-powered dispensers
Nordson EFD air-powered dispensing systems eliminate variability in benchtop 
dispensing processes by using controlled air pressure and microprocessor-based 
timers — instead of operator guesswork — to regulate the amount of solder or 
�ux applied to each part.

Auger valves
By integrating screw feed technology with precise control of dispense time, 
syringe pressure and auger speed, the Nordson EFD 794 Series auger valve 
dispenses accurate, repeatable amounts of solder paste and other particle-�lled 
materials. The valve can be supplied with solder paste from pre�lled syringe 
barrels or cartridges, and is available with two motor types.   

Jet valves
Nordson EFD PICO Pµlse® jet valves use piezoelectric technology to apply 
paste �ux in amounts as small as 2 nL, at continuous speeds up to 1,000 
cycles per second.

The pneumatically actuated Liquidyn® P-Jet delivers a complete solder 
paste jetting system, designed speci�cally to jet Nordson EFD SolderPlus 
dispensing paste.

Dispensing robots
With specialized PC dispensing software and CAD download capabilities, 
Nordson EFD robot systems are easy to program and quick to set up. True 
three- and four-dimensional motion control allows easy programming of dots, 
stripes, and other deposit con�gurations on different planes.

Temperature control unit
With many materials, temperature changes as small as 1º C can make or 
break a process. The ProcessMate™ 6500 temperature control unit eliminates 
this problem by maintaining the temperature of the material within ±0.1º C 
over a range of 10º C to 40º C.

Dispensers eliminate operator variability.

794 Series auger valves are designed for particle-filled materials.

Avoid damage to delicate substrates with non-contact jetting.

EFD offers 3- and 4-axis dispensing robots plus gantry systems.
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Request More Information

Solder Solutions

This guide covers the most signi�cant steps in selecting a solder paste. There 
are additional details of alloy and �ux performance not covered that can 
be very important in the selection process. It is always worth a call to your 
Nordson EFD solder sales specialist to review requirements to ensure you are 
using the best solder paste for the job.

Request samples
If you’d like to test EFD solder paste or thermal compounds, please request 
samples. Simply go to www.nordsonefd.com/SolderSampleRequest.

Request more information
Call or email us for a consultation with one of our Application Specialists  
to review your application requirements.

800.556.3484

info@nordsonefd.com

Connect with us 

APPLICATION TESTING
Request an application test to validate our 
dispensing system and solder paste or 
other �uid.

www.nordsonefd.com/ApplicationTest

REQUEST APPLICATION TEST

For Nordson EFD sales and service in over  
40 countries, contact Nordson EFD or go to  
www.nordsonefd.com.

Global 
800-556-3484; +1-401-431-7000 
info@nordsonefd.com

Europe 
00800 7001 7001 
infoefd.europe@nordsonefd.com

Asia 
China: +86 (21) 3866 9006; china@nordsonefd.com 
India: +91 80 4021 3600; india@nordsonefd.com 
Japan: +81 03 5762 2760; japan@nordsonefd.com 
Korea: +82-31-736-8321; korea@nordsonefd.com 
SEAsia: +65 6796 9522; sin-mal@nordsonefd.com
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