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Al含量对Zr基块体非晶合金力学性能的影响
李春燕1,2，寇生中1,2，赵燕春1,2，袁小鹏1，袁子洲1,2
 (1. 兰州理工大学材料科学与工程学院 甘肃 兰州730050；2. 兰州理工大学省部共建有色金属先进加工与再利用国家重点实验室，甘肃 兰州730050)
摘要：用铜模吸铸法制备了(Zr64.8/90Cu14.85/90Ni10.35/90)90+xAl10-x(x=-4,-3,-2,0,2,4,6)块体合金，利用X射线衍射仪（XRD）、万能试验机、显微硬度计和扫描电镜（SEM）研究了Al含量改变对Zr基块体非晶合金力学性能的影响。结果表明：随着Al含量的减小，合金先是从非晶相为主的非晶/晶体复合材料转变为完全非晶材料，接着转变为以晶体相为主的非晶/晶体复合材料，最后转变为完全晶体材料。表明通过调整Al的含量，可以制备出具有完全非晶结构的Zr基块体非晶合金。当x=-2时，即合金成分为Zr63.36Cu14.52Ni10.12Al12时，合金为完全非晶结构，该合金的室温压缩塑性应变达到20.6%，应力-应变曲线体现出了“加工硬化”特性，屈服强度(σs)、极限强度(σm)和断裂强度(σf)分别为1740.6，2030.7和1510.5MPa。表明通过调整Al的含量，可以制备出具有优良室温压缩塑性的Zr基块体非晶合金。随着Al含量的减小，合金试样的显微硬度的总体趋势为先增大再减小。当x=2时，合金为非晶/晶体复合材料，该合金具有较高的显微硬度HV719.8。
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Mechanical Properties of Zr-based Bulk Metallic Glasses with Different Al Contents
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（1.College of Material Science and Technology, Lanzhou University of Technology, Lanzhou 730050, China; 2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract:  (Zr64.8/90Cu14.85/90Ni10.35/90)90+xAl10-x bulk alloys with x=-4, -3, -2, 0, 2, 4 and 6 were prepared with copper mold casting method. The effects of Al contents on mechanical properties of Zr-based bulk metallic glasses were studied by X-ray diffraction(XRD), universal testing machine, microhardness tester and scanning electron microscope(SEM). The results showed that with the decrease of the content of Al element, the structure of alloys changed from amorphous/crystal composite materials with mainly amorphous phase into completely amorphous materials, and then into amorphous/crystal materials with mainly crystalline phase, and finally into fully crystalline materials. It meant that Zr-based bulk metallic glasses with completely amorphous structure could be fabricated by adjusting Al content. The structure of the alloy was completely amorphous when x=-2, with alloy composition of Zr63.36Cu14.52Ni10.12Al12, and the compressive plastic strain (εp) of the alloy was up to 20.6%. The yield strength (σs), maximum strength (σm) and facture strength (σf) were 1740.6, 2030.7 and 1510.5MPa, respectively, and the “work-hardening” characteristic could be seen from the stress-strain curve. It demonstated that Zr-based bulk metallic glasses with excellent compressive plasticity and high compressive strength could be fabricated by adjusting Al content. With the decrease of the Al content, the microhardness of alloy samples first increased and then decreased. When x=2, the structure of the alloy was amorphous/crystal composite material, and the hardness reached HV719.8, which indicated that higher microhardness was obtained in the alloy. 
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固体聚合物电解质（Solid Polymer Electrolyte，简称SPE）纯水电解技术具有效率高、气体纯度高、安全可靠寿命长等优点[1-2]。被公认为制氢领域重点发展、甚至首选的方法。催化剂电催化活性与气液传输能力是影响SPE纯水电解池性能的主要因素，此前有大量集中于高活性催化剂的研究报道，实现了较高的电解性能[3-6]。文献[7,8]研究了具有梯度扩散层燃料电池的排水……
1 实 验
1.1 膜电极制备
1.1.1 构建有微孔层阳极转移膜的制备
阳极催化剂采用Adams法制备的IrO2，微孔层材料为TiC。（1）微孔层浆料配制：将TiC、造孔剂（草酸铵）、PTFE按一定比例同分散剂异丙醇混合，冰浴超声数百次左右而形成浆料；（2）阳极浆……
1.1.2 阴极转移膜的制备

……
1.2 单池组装

……
1.3 单池测试

……
2 结果与讨论
如图1在温度80℃，常压的工作条件下，不同膜电极CCM-1与CCM-2的性能对比图。
……
3 结 论
通过控制PTFE量、喷涂温度、造孔剂草酸铵量构建了疏水性、孔结构梯度变化的催化层-微孔层-扩散层立体化气液传输通道……
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