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前    言

本标准由全国稀土标准化技术委员会(SAC/TC)归口。

本标准由内蒙古稀奥科贮氢合金有限公司负责起草。
本标准由广州有色金属研究院、厦门钨业股份有限公司、包头稀土研究院、北京宏福源科技有限公司参加起草。
本标准主要起草人：朱惜林、韩树民、李培良、高军伟、张永健、朱桂容、闫慧忠。

Foreword

This national standard is under the jurisdiction of National technical committee of standardization for rare earth.
This national standard was drafted by Inner Mongolia Rear Earth Ovonic Metal Hydride Co.,Ltd.
The following organizations are participated in drafting the standard: Guangzhou Research Institute of non-ferrous metals, Xiamen Tungsten Co.,Ltd., Baotou Research Institute of Rare Earths and Beijing HarmoFinerY Technology Co.,Ltd. 
The drafter of the standard: Zhu Xilin, Han Shumin, Li Peiliang, Gao Junwei, Zhang Yongjian, Zhu Guirong, Yan Huizhong.
RE-base AB5 hydrogen storage powder used in negative electrodes of nickel-metal hydride batteries
1　 范围

本标准规定了金属氢化物-镍电池负极用稀土系AB5型贮氢合金粉的要求、试验方法、检验规则和标志、包装、运输、贮存。

本标准适用于采用真空感应熔炼冶金工艺生产的稀土系AB5型贮氢合金粉。用作金属氢化物-镍电池的负极材料。
1. Scope
The standard specifies the requirement, experimental method and inspection rules, the label and packaging, the transportation and storage of the RE-base AB5 hydrogen storage powder used in negative electrodes of nickel-metal hydride batteries.
2　 The standard is applicable to the RE-base AB5 hydrogen storage powder prepared by induction melting which used in negative electrodes of nickel-metal hydride batteries.
3　 规范性引用文件

下列文件对于本文件的应用是必不可少的。凡是注日期的引用文件，仅注日期的版本适用于本文件，凡是不注日期的引用文件，其最新版本（包括所有的修改单）适用于本文件。

GB/T 1479   金属粉末松装密度的测定 第1部分：漏斗法

GB/T 5162   金属粉末  振实密度的测定

GB/T 19077.1 粒度分析  激光衍射法 第1部分：通则
YS/T 484    金属氢化物-镍电池负极用储氢合金比容量的测定

2. Normative References
The following documents are indispensable for the application of this standard. For dated reference, subsequent amendments to, or revisions of, any of these publications do not apply. For undated references, the latest edition of the normative document referred to applies.
GB/T 1479.1   Metallic powers-Determination of apparent density-Part 1: Funnel method.
GB/T 5162    Metallic powders-Determination of tap density.
GB/T 19077.1  Particle size analysis-Laser diffraction methods-Part 1: General principles.
4　 YS/T 484     Method for measuring the discharge capacity of the hydrogen storage alloys as the negative electrode of the metal hydride-nickel battery
5　 要求

3. General Requirements

3.1 牌号及电化学性能

产品牌号及电化学性能应符合表1的规定。如需方有特殊要求，供需双方可另行协商。

表 1 

	牌号
	类型
	电化学性能（25℃±2℃）

	
	
	比容量/（mAh/g）
	循环寿命(次)
	300mA/g放电容量/（mAh/g）

	207000
	普通型
	≥310
	≥500
	≥275

	207001
	功率型
	≥300
	≥500
	≥285

	207002
	高容量型
	≥330
	≥300
	≥280


3.1 Trademark and electrochemical property
The trademark and electrochemical property of the products shall conform to the stipulation given in Table 1. For special requirements, it can be determined in consultation by supplier and customer.

Table 1
	Trademark
	Type
	Electrochemical Property (25℃±2℃)

	
	
	Specific capacity

/(mAh/g)
	Cycle life

/times
	Discharge capacity at the current density of 300 mA/g /(mAh/g)

	207000
	Ordinary
	≥310
	≥500
	≥275

	207001
	High Power
	≥300
	≥500
	≥285

	207002
	High Capacity
	≥330
	≥300
	≥280


3.2 物理性能
3.2 Physical property
3.2.1 粒度分布及密度

产品粒度分布及密度应符合表2的规定，如需方有特殊要求，供需双方可另行协商。

表 2
	合金粉
	粒 度 分 布/μm
	密度/（g/cm3）

	
	D10
	D50
	D90
	松装密度
	振实密度

	负极湿法成型用粉
	A型
	12.0±3.0
	38.0±5.0
	85.0±10.0
	≥3.2
	≥4.3

	
	B型
	14.0±3.0
	54.0±5.0
	115.0±10.0
	≥3.2
	≥4.3

	负极干法成型用粉
	19.0±5.0
	65.0±10.0
	130.0±20.0
	≥3.4
	≥4.6


3.2.1 Particle size distribution and density
The particle size distribution and density of the products shall conform to the stipulation given in Table 2. For special requirements, it can be determined in consultation by supplier and customer.
Table 2
	Alloy power
	The particle size distribution/μm
	Density(g/cm3)

	
	D10
	D50
	D90
	Apparent Density
	Tap Density

	Wet process
	Type A
	12.0±3.0
	38.0±5.0
	85.0±10.0
	≥3.2
	≥4.3

	
	Type B
	14.0±3.0
	54.0±5.0
	115.0±10.0
	≥3.2
	≥4.0

	Dry process
	19.0±5.0
	65.0±10.0
	130.0±20.0
	≥3.4
	≥4.6


3.2.2 压力-组成等温线（Pressure-Composition Isotherms, 即PCI）特性

产品的PCI特性应符合表3的规定。

表 3

	数字牌号
	类型
	40℃下在H/M=0.5时的放氢压力/（MPa）
	40℃下放氢压力在0.5MPa时的H/M

	206000
	普通型
	0.02～0.06
	> 0.80

	206001
	功率型
	0.04～0.08
	> 0.70

	206002
	高容量型
	0.02～0.04
	> 0.85

	注：H/M是指氢的原子数/合金的原子数。


3.2.2 Pressure-Composition isotherms (PCI) character
The PCI property of the products shall conform to the stipulation given in Table 3.
Table 3
	Trademark
	Type
	Dehydrogenation pressure when H/M=0.5（MPa）at 40℃ 
	H/M when dehydrogenation pressure is 0.5 MPa at 40℃

	207000
	Ordinary
	0.02~0.06
	＞0.80

	207001
	High Power
	0.04~0.08
	＞0.70

	207002
	High Capacity
	0.02~0.04
	＞0.85

	Note: H/M refers to the atomic ratio of hydrogen/alloys.


3.3 化学成分及制造工艺

产品的化学成分及制造工艺参见附录A（资料性附录），仅供参考，不做验收依据。具体的成分与杂质含量要求可由供需双方共同商定。

3.3 Chemical composition and manufacturing process
The chemical composition and manufacturing process of the products refer to annex A. (Informative annex), for reference only, not as a judgment. The composition and impurity content of the products can be determined in consultation by supplier and customer.

3.4外观

产品为粉末状，呈银灰色，无明显夹杂物。
3.4 Appearance
The product is silvery grey powders without obvious inclusions.

6　 试验方法

4.1电化学性能

4. Experiment method
4.1 Electrochemical property

4.1.1比容量

比容量测定按YS/T 484的规定进行，取平行样测定。测定的参数设置为：充放电电流密度(IA)取65mA/g，充电6.5h，充电后搁置时间为30min，放电后间隔时间为25min，相对于Hg/HgO/6mol/L KOH参比电极的截止电位为-640mV，放电容量达到最大稳定值即为标称放电比容量。误差±2%以内的数据视为有效。
4.1.1 Specific capacity
The test of the specific capacity shall conform to provisions of YS/T 484. The experimental procedure is as follows: Setting the charge and discharge current density (IA) as 65mA/g, charging for 6.5 h, and then taking a rest for 30 min. Next, discharging at 65mA/g until to -640 mV (the cut-off potential versus the Hg/HgO/6 mol/L KOH reference electrode), and then taking a rest for 25 min. When the discharge capacity reaches maximum stability, it can be recorded as nominal discharge specific capacity. The error of data is less than 2% can be regard as effective.
4.1.2 循环寿命

循环寿命的测定参照YS/T 484的规定进行，取平行样测定。测定的参数设置为：充放电电流密度(IA)取300mA/g，充电1.2h，充放电后搁置时间为10min，相对于Hg/HgO/6mol/L KOH参比电极的截止电位为-600mV。按此充放电参数循环至连续3次放电容量低于合金粉300mA/g放电容量的80%，即把放电容量达到80%C时的充放电循环周期数视为循环寿命。误差±2%以内的数据视为有效。

4.1.2 Cycle life
The test of the cycle life shall conform to provisions of YS/T 484, and taking parallel sample for determination. The experimental procedure is that charging/discharging current density can be selected as 300mA/g, the charging time is 1.2h, the rest time after charging/discharging is 10 min and the cut-off potential versus Hg/HgO/6 mol/L KOH reference electrode is -600 mV. When the discharge capacity of three consecutive cycles less than 80% of the discharge capacity (300mA/g) according to the charging/discharging parameters, it is regarded the cycles as the charging and discharging cycle life cut-off at 80%C. The error of data is less than 2% can be regard as effective.

4.1.3 300mA/g放电容量

被测电极按4.1.1条中规定测定比容量后，充放电电流密度(IA)选取300mA/g，充电1.2h，充放电后搁置时间为10min，放电相对于Hg/HgO/6mol/L KOH参比电极的截止电位为-600mV，放电容量达到最大稳定值即为300mA/g放电容量，记为C，C的计算参照YS/T 484的规定进行。误差±2%以内的数据视为有效。
4.1.3 300 mA/g discharge capacity
After testing the electrodes according to sub-clause 4.1.1, the charging/discharging current density can be selected as 300mA/g, the charging time is 1.2h, the rest time after charging/discharging is 10min, the cut-off potential versus Hg/HgO/6 mol/L KOH reference electrode is -600 mV. When the discharge capacity reaches the maximum, it can be regarded as the maximum capacity at 300mA/g, and marked C. The calculation of C shall conform to provisions of YS/T 484. The error of data is less than 2% can be regard as effective.

4.2物理性能

4.2 Physical property

4.2.1粒度分布

产品粒度分布测试按GB/T 19077.1的规定进行。

4.2.1 Particle size distribution
The test of particle size distribution of the product shall conform to provisions of GB/T 19077.1.

4.2.2密度

产品松装密度测试按GB/T 1479的规定进行；振实密度测试按GB/T 5162的规定进行。

4.2.2 Density
The test of apparent density of the product shall conform to provisions of GB/T 1479, and the test of tap density of the product shall conform to provisions of GB/T 5162.

4.2.3压力-组成等温线（Pressure-Composition Isotherms, 即PCI）特性

PCI特性的测试可按供需双方共同商定的方法进行。

4.2.3 Pressure-Composition Isotherms (PCI) character
The PCI character can be tested by the method which determined in consultation by supplier and customer.

4.3外观

产品外观用目测检查。

4.3 Appearance
The product appearance is tested by visual inspection.

7　 检验规则

5.1检查与验收

5 Inspection rule
5.1 Inspection and acceptance

5.1.1检查

产品应由供方质量监督部门进行检验，保证产品符合本标准规定，并填写质量证明书。

5.1.1 Inspection
The products shall be inspected by the quality control department of the supplier to ensure the products conform to the standards and offer the quality certificate.

5.1.2验收

需方应对收到的产品按本标准的规定进行检验。如检验结果与本标准规定不符时，可在自收到产品之日起，两个月内向供方提出，由供需双方协商解决。如需仲裁，可委托双方认可的单位进行，并在需方共同取样。

5.1.2 Acceptance
The buyer should check and receive the product according to the provisions of this standard. If the test results are not consistent with the requirements in this standard, the buyers can raise an objection to the supplier within two months and solve the problem through consultation. If needed, a third party approved can arbitrate between the buyer and supplier.
5.2组批

    产品应成批提交检验，每批由同一牌号、同一生产工艺制成的相同组分和同一粒度分布的材料组成。

5.2 Batch
The product shall be submitted to the inspection in batches. Each batch of products consists of the materials with the same trademark, the same component manufacture by the same production process and the same size distribution.

5.3检验项目

    每批产品应进行比容量、粒度分布、外观的检验，其它性能进行抽检。

5.3 Items for inspection
The specific capacity, the size distribution and the appearance of products should be tested each batch, and other performance of the products should be test through sampling inspection.
5.4取样与制样

    电化学性能和物理性能的仲裁取样件（袋）数可按表4规定进行。每件（袋）取样50g，混匀后用四分法缩分至试样所需数量并进行真空包装。

表 4
	件（袋）数
	1～5
	6～49
	50～100
	>100

	取样件（袋）数
	件（袋）数的100%
	5
	件（袋）数的10%取整数
	件（袋）数的平方根取正整数


5.4 Sampling and sample preparation
The number of sampling in order to arbitrate the electrochemical and physical properties of the products is specified in Table 4. Take 50g sample per pack and it can be reduced to the required amount by the inquartation and then put the sample in vacuum packaging after homogeneous mixture.
Table 4
	The number of package
	1~5
	6~49
	50~100
	>100

	The number of sampling
	100% of the package
	5
	10% of the package, take integer
	The square root of the package, take integer


5.5检验结果判定

5.5.1 产品电化学性能及物理性能仲裁分析结果与本标准规定不符时，则从该批产品中取双倍试样对不合格项目进行重复检验，如其中仍有一项结果不合格，则判定该批产品为不合格。

5.5.2 外观检验结果与本标准规定不符时，则直接判定该批产品不合格。
5.5 Determination of inspection results
5.5.1 If the arbitration of the electrochemical and physical properties not conforms to the standard, double samples should be taken from the products to test the unqualified items. It should be judged to disqualification when one sample does not reach the requirement. 
5.5.2 It should be judged to disqualification if the test of appearance not comfort to the standard. 
8　 标志、包装、运输、贮存

6.1标志、包装

6 Marking, packing, transport and storage
6.1 Marking and packing
6.1.1 包装桶（箱）外应有明显标志，注明：供方名称、产品名称、牌号、批号、净重、生产日期等标志或字样。

6.1.1 The barrel (box) used to pack should be marked obviously. Note the name of the supplier, name of product, trademark, batch number, net weight and date of production, etc.

6.1.2 产品采取防氧化（如抽真空、充氩气）措施后密封包装并装入铁桶或纸箱中。

6.1.2 It should be take measures to prevent oxidation of the products (such as vacuum packing or filled with argon), and then put it into the buckets or cardboard box. 
6.2运输、贮存

产品运输、贮存时应严防受潮，避免磨擦，远离火源，轻拿轻放。不得将合金粉暴露在空气中，以防氧化、燃烧。如遇着火，应用干砂或防火布覆盖灭火。

6.2 Transport and storage
It should prevent damping, avoid friction, away from fire and handle with care when the products during transportation and storage. The alloy powders can not expose to the air to prevent oxidation and combustion. In case of fire, it should be covered with dry sand or fire-proof cloth.

6.3质量证明书

每批产品应附质量证明书，注明：

a) 供方名称；

b) 产品名称、牌号、规格；

c) 批号；

d) 净含量和件数；

e) 各项检验结果和供方质量检验部门印记；
f) 本标准编号；

g) 出厂日期。

6.3 The certificate of quality
Each batch of products should be attached to the certificate of quality and note:
a) The name of supplier;
b) The name, grade and size of products;
c) The batch number;
d) Net weight and the number of package;
e) The results of inspection and the signet of quality control department;
f) The standard number;
g) The date of production.

（资料性附录）
Annex A
(Informative annex)

金属氢化物-镍电池负极用稀土系AB5型贮氢合金粉的化学成分及制造工艺
The chemical composition and manufacturing technology of RE-base AB5 hydrogen storage powder used in negative electrodes of nickel-metal hydride batteries 
A.1　 金属氢化物-镍电池负极用稀土系AB5型贮氢合金粉的化学成分

金属氢化物-镍电池负极用稀土系AB5型贮氢合金材料是以金属间化合物RENi5为基础的贮氢合金。主要成分稀土（RE）、镍（Ni）。其中稀土主要为金属镧（La）、铈（Ce）、镨（Pr）、钕（Nd）中的一种或几种；镍也可被钴（Co）、锰（Mn）、铝（Al）、铁（Fe）、铜（Cu）等其它金属替代。钴的含量对金属氢化物-镍电池负极用贮氢合金材料起着重要的作用，它可以很好地提高合金的抗粉化能力，从而改善合金的电化学循环寿命。
A.1  The chemical composition of RE-base AB5 hydrogen storage powder used in negative electrodes of nickel-metal hydride batteries
RE-base AB5 hydrogen storage alloy materials used in negative electrodes of nickel-metal hydride batteries belongs to RENi5 series intermetallic compound. The alloys mainly consist of rare earth (RE) and nickel (Ni). The rare earth is composed of one or several element among La, Ce, Pr and Nd. Nickel can be substituted by Co, Mn, Al, Fe and Cu, etc. Cobalt plays a vital role in hydrogen storage alloy for Nickel-metal hydride battery cathode, which can greatly improve the anti-pulverization ability of the alloy, and then improve the electrochemical cycle life.
A.2　 金属氢化物-镍电池负极用稀土系AB5型贮氢合金粉的制造工艺

贮氢合金采用真空感应熔炼冶金工艺，通常真空感应熔炼后要经过真空或惰性气体下高温热处理来改善合金的性能，然后在氮气或惰性气体保护下进行破碎和制粉，即得到最终产品。

A.2 The manufacturing technology of RE-base AB5 hydrogen storage powder used in negative electrodes of nickel-metal hydride batteries
Hydrogen storage alloy is prepared by vacuum induction melting. Usually, the alloy need to high temperature heat-treatment under vacuum or inert gas in order to improve the property after vacuum induction melting. And then, the alloys can be crushed and milled under the protection of nitrogen or inert gas, and then get the final product.
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