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IPC-J-STD-004D 
Requirements for Soldering Fluxes

1 SCOPE

This standard prescribes general requirements for the classification and characterization of fluxes for high quality solder 
interconnections. This standard may be used for quality control and procurement purposes. 

1.1 Purpose  The purpose of this standard is to classify and characterize Sn/Pb and Pb-free soldering flux materials for use in 
electronic metallurgical interconnections for printed board assembly. Soldering flux materials include the following: liquid 
flux, paste flux, solder paste, solder cream as well as flux-coated and flux-cored solder wires and preforms. The fluxes involved 
relate to all aspects of application, such as: printed board fabrication, lead tinning, wave soldering, reflow and rework. Fluxes 
covered by this standard are intended for use in various applications in industry. It is not the intent of this standard to exclude 
any acceptable flux or soldering material; however, these materials must produce the desired electrical and metallurgical 
interconnection.

1.2 Classification

CLASS 1  General Electronic Products  Includes products suitable for applications where the major requirement is function of 
the completed assembly.

CLASS 2  Dedicated Service Electronic Products  Includes products where continued performance and extended life is required, 
and for which uninterrupted service is desired but not critical. Typically, the end-use environment would not cause failures.

CLASS 3  High Performance/Harsh Environment Electronic Products  Includes products where continued high performance or 
performance-on-demand is critical, equipment downtime cannot be tolerated, end-use environment may be uncommonly harsh, 
and the equipment must function when required, such as life support or other critical systems.

1.3 Measurement Units  All dimensions and tolerances in this specification are expressed in hard SI (metric) units and 
bracketed soft imperial [inch] units. Users of this specification are expected to use metric dimensions. All dimensions ≥ 1 mm 
[0.0394 in] will be expressed in millimeters and inches. All dimensions < 1 mm [0.0394 in] will be expressed in micrometers 
and microinches.

1.4 Definition of Requirements  The words shall or shall not are used in the text of this document wherever there is a 
requirement for materials, preparation, process control or acceptance. 

The word “should” reflects recommendations and is used to reflect general industry practices and procedures for guidance only.

Line drawings and illustrations are depicted herein to assist in the interpretation of the written requirements of this Standard. 
The text takes precedence over the figures.

1.5 Process Control Requirements  The primary goal of process control is to continually reduce variation in the processes, 
products, or services to provide products or processes meeting or exceeding User requirements. Process control tools such as 
IPC-9191, JESD557 or other User-approved system may be used as guidelines for implementing process control.

Manufacturers of Class 3 products shall develop and implement a documented process control system.

A documented process control system, if established, shall define process control and corrective action limits.

This may or may not be a statistical process control system. The use of “statistical process control” (SPC) is optional and should 
be based on factors such as design stability, lot size, production quantities, and the needs of the Manufacturer, see 4.6.

Process control methodologies shall be used in the planning, implementation and evaluation of the manufacturing processes 
used to produce soldered electrical and electronic assemblies. The philosophy, implementation strategies, tools and techniques 
may be applied in different sequences depending on the specific company, operation, or variable under consideration to relate 
process control and capability to end product requirements.

When a decision or requirement is to use a documented process control system, failure to implement process corrective action 
and/or the use of continually ineffective corrective actions would be grounds for disapproval of the process and associated 
documentation.
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	3.1 Designation 
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	3.2.1 Classification As part of the qualification process, fluxes shall be classified according to the composition, flux type, and physical form. Flux designators identify both composition and type of fluxes (see Table 3-1). It is the responsibility of th
	3.2.1.1 Flux Composition  The flux shall be classified as either rosin, resin, organic or inorganic (see Table 3-1), based on the largest weight percent constituent of its nonvolatile portion.
	3.2.1.2 Flux Type  Based on Flux Activity and Halide Content, fluxes shall also be classified according to the corrosive or conductive properties of the flux or flux residue. In order to be classified as a specific type, a flux must meet all the requireme
	3.2.1.2.1 Flux Activity  The Flux Type shall be identified (see Table 3-1) based on the ionic and corrosive activity of the flux and its residue. Fluxes shall be qualified as one of the following three types:
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	3.2.2 Characterization  As part of the qualification process, fluxes shall be characterized by performing the following determinations: flux solids content, acid value, specific gravity, viscosity (paste flux) and visual examination.
	3.3 Qualification Testing  For qualification testing, the flux supplier shall perform or have performed testing in accordance with test requirements listed in 3.3 and complete a qualification test report (see Appendix A for an example) which shall be avai
	3.3.1 Classification Testing
	3.3.1.1 Copper Mirror Test  The corrosive properties of the flux shall be determined in accordance with IPC-TM-650, Test Method 2.3.32, (one of two methods utilized to determine corrosivity). The flux shall be classified as type L only if there is no comp
	3.3.1.3 Quantitative Halide Content Tests  Quantitative halide tests shall be used to determine the concentration of chloride (Cl-), bromide (Br-), fluoride (F-) and iodide (I-) in liquid fluxes or extracted flux solutions. The total halide content of the
	3.3.1.4 SIR Test  The SIR requirements for fluxes shall be determined in accordance with IPC-TM-650, Test Method 2.6.3.7, except that the test duration shall be 168 hours. SIR patterns shall be prepared per IPC-TM-650, Method 2.6.3.3, using the product-sp
	3.3.1.4.1 Reporting SIR Test Results When specifying the SIR test results, the supplier shall clearly indicate if cleaning is required and the type of cleaning procedure to be used prior to SIR testing (see Appendix A Example Qualification Test Report).
	3.3.1.4.2 SIR Test Criteria 
	3.3.1.5 Resistance to ECM Testing  The resistance to ECM testing shall be assessed in accordance with IPC-TM-650, Test Method 2.6.14.1, using the 65 °C ± 2 °C, 88.5% ± 3.5% RH condition. ECM patterns shall be prepared per IPC-TM-650, Method 2.6.3.3, using
	3.3.1.5.1 Reporting ECM Test Results When specifying the ECM test results, the supplier shall clearly indicate if cleaning is required and the type of cleaning procedure to be used prior to ECM testing (see Appendix A Example Qualification Test Report).
	3.3.2 Characterization Testing  This testing is required for initial qualification of a product and shall be provided on the product datasheet.
	3.3.2.1 Flux Solids (Non-volatile) Determination The determination of the amount of residual solids content of fluxes shall be made in accordance with IPC-TM-650, Test Method 2.3.34 or AABUS. For fluxes with solids content less than 10%, the solids conten
	3.3.2.2 Acid Value Determination The acid value of liquid flux shall be evaluated in accordance with IPC-TM-650, Test Method 2.3.13.
	3.3.2.3 Specific Gravity Determination Specific Gravity of liquid flux shall be evaluated in accordance with ASTM D-1298 (static method).
	3.3.2.4 Viscosity of Paste (Tacky) Flux The viscosity of the paste flux shall be evaluated in accordance with IPC-TM-650, Test Method 2.4.34.4.
	3.3.2.5 Visual The raw form of the flux material shall be examined visually.  Liquid fluxes shall contain no F.O.D. or precipitates.  The appearance of the flux shall be recorded on the product data sheet.  For example, a liquid flux has a light amber col
	3.4 Optional Testing Optional testing may be required AABUS or may be used as a quality conformance check.
	3.4.1 Optional Qualitative Halide Tests The following tests are performed most often by the user to determine the presence of halides, specifically chlorides (Cl-), bromides (Br-), fluorides (F-) and iodides (I-), in liquid fluxes or extracted flux soluti
	3.4.1.1 Optional Chlorides and Bromides by Silver Chromate Method The presence of chlorides and bromides may be determined in accordance with IPC-TM-650, Test Method 2.3.33.
	3.4.1.2 Optional Fluorides By Spot Test The presence of fluorides may be determined in accordance with IPC-TM-650, Test Method 2.3.35.1.
	3.4.2 Optional SIR Tests SIR may be measured by using one or more of the following test methods, when required in the
	3.4.2.1 Reporting Values for Optional SIR Test Methods When specifying the test results, the supplier shall clearly indicate if cleaning is required and the type of cleaning procedure to be used prior to the optional SIR testing (see Appendix A Example Qu
	3.4.3 Optional Fungus Resistance Test When specified in the procurement document, fungus resistance shall be evaluated in accordance with IPC-TM-650, Test Method 2.6.1. 
	3.4.4 Optional Halogen Content Test When reporting of halogen content is requested, the concentration of Cl and Br shall be determined using the EN 14582 oxygen bomb method followed by ion chromatography per IPC-TM-650, Method 2.3.28.1. Alternate test met
	3.4.5 Optional Resistance to Creep Corrosion Testing The propensity of flux residues in promoting creep corrosion can be assessed using a corrosion test. These tests include Mixed Flowing Gas (MFG) test or Flowers of Sulfur (FoS) testing. See Appendix D f
	3.5 Quality Conformance Testing The following tests shall be performed to evaluate product consistency per the flux supplier’s technical data sheets.
	3.5.1 Acid Value Determination The acid value of liquid flux shall be evaluated in accordance with IPC-TM-650, Test Method 2.3.13.
	3.5.2 Specific Gravity Determination Specific Gravity of liquid flux shall be evaluated in accordance with ASTM D-1298 (static method).
	3.5.3 Viscosity of Paste (Tacky) Flux The viscosity of the paste flux shall be evaluated in accordance with IPC-TM-650, Test Method 2.4.34.4.
	3.5.4 Visual The raw form of the flux material shall be examined visually.  Liquid fluxes shall contain no F.O.D. or precipitates. The appearance of the flux shall be recorded on the product data sheet.  For example, a liquid flux has a light amber color,
	3.6 Performance Testing The following tests may be used to determine the flux’s performance AABUS.
	3.6.1 Wetting Balance Test When specified, wetting may be evaluated in accordance with IPC-TM-650, Test Method 2.4.14.2. See Appendix B for evaluation guidance.
	4 QUALIFICATION AND QUALITY ASSURANCE PROVISIONS
	4.1 Responsibility for Inspection The flux supplier is responsible for all inspections specified herein except the performance inspections which are the responsibility of the user. The flux supplier may use in-house or outside facilities suitable for the 
	4.1.1 Responsibility for Compliance Materials covered by this specification shall meet all requirements of Section 3. The inspection(s), excluding the performance inspections defined in this specification, shall become a part of the supplier’s overall ins
	4.1.1.1 Quality Assurance Program When required by the user, a supplier’s quality assurance program for material furnished under this specification shall be established and maintained in accordance with ISO 9001, ISO/TS 16949 (IATF 0043973), or AABUS.
	4.1.2 Test Equipment and Inspection Facilities Test / measuring equipment and inspection facilities, of sufficient accuracy, quality, and quantity to permit performance of the required inspection(s), shall be established and maintained or designated by th
	4.1.3 Inspection Conditions Unless otherwise specified herein, all inspections shall be performed in accordance with the test conditions specified in Section 3.
	4.2 Types of Inspections The inspections specified herein are classified as follows:
	4.3 Qualification Inspection Qualification inspection shall be performed at a laboratory acceptable to the user on samples produced with equipment and procedures normally used in production.
	4.3.1 Sample Size Sample sizes shall be appropriate to the flux form being inspected and the inspection being performed.
	4.3.2 Inspection Routine The sample shall be subjected to the required inspections specified in Table 4-1.
	4.3.3 Requalification The supplier shall be responsible for the requalification of the product for any material change from the original formulation used for the initial qualification samples. This also includes formulation changes, where applicable in ac
	4.3.3.1 Formula Variations Constituting Material Change Any formulation, process, or manufacturing site change that results in a change in the performance of the flux, including but not limited to the following, shall be considered to be a material change
	4.3.3.2 Manufacturing Site Change A change in the manufacturing site of the flux shall require requalification.
	4.4 Quality Conformance Inspection The material supplier shall perform those inspections necessary to issue a certificate of compliance to ensure that the process is in control and the product is within the specification limit.
	4.4.1 Sampling Plan Statistical sampling and inspection shall conform to 4.1.1.1.
	4.4.2 Rejected Lots Products that do not conform to specified requirements or are suspected of not conforming are identified, segregated, and controlled to prevent unintended use or delivery.
	4.5 Performance Inspection Performance inspections are nonmandatory inspections and are AABUS.
	4.6 Statistical Process Control (SPC) SPC utilizes systematic statistical techniques to analyze a process or its outputs. The purpose of these analyses is to take appropriate actions to achieve and maintain a state of statistical control, and to assess an
	B-1 Cleaning and Test Methods The type of flux used impacts cleaning requirements of the assembly, so any changes in flux type or cleanliness requirements may require changes in cleaning method and test methods.
	B-2 Ordering Data Purchasers should select the preferred options permitted herein and include the following information in procurement documents:
	B-3 Formic Acid Formic acid is not considered a flux for the purposes of this document.
	B-4 Wetting Balance Test Guidance Using the coupon as specified in IPC-TM-650, Test Method 2.4.14.2, the acceptance to satisfactory solderability is defined as those fluxes which exhibit the following:
	B-5 Extension of Shelf Life for Liquid Flux If the stated shelf life of a product is expired, but the product meets the values recorded on the product’s datasheet for the characterization tests (Acid Value and Specific Gravity), the shelf life may be exte
	B-6 REACH (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorization and Restriction of Chemicals. REACH is a European Union chemicals regulation that entered into force on 1 
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