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摘  要

吾人比較參震波點路徑角現有的實驗結果與參震波理論時，發現在入射震波馬赫數由２降至１時二者之間的差距呈反向且增大的變化。因此我們無法不面對為何傳統參震波理論幾乎完全不能解釋弱馬赫反射，而相同的理論卻可以準確地描述許多強馬赫反射的這一個令人困惑的問題，本文對發生在小楔形角面上類似馬赫反射現象的參震波點路徑角提出了理論分析。吾人發現當參震波理論必須給予前向反射震波解時，則依據入射震波下游流場音速法則所得之小楔形角面上馬赫震波反射參震波點路徑角的預測與現有的實驗結果非常地吻合。文中並且具體地定義了反射楔形角度“小”的程度。這個理論與實驗間的契合為前向皮射震波係屬於擬似穩態馬赫反射流場一個不合乎其下游流場音速結構之物理解的事實提出了有力的證明。換言之吾人同時說明了，當參震波理論對小楔形角面上馬赫反射給予違反其下游流場音波結構物理的前向反射震波解時，反射波為正常馬赫波或自身相似壓縮波的類似馬赫反射現象將會發生。
關鍵詞：參震波點路徑角﹑馬赫反射。
ABSTRACT


A comparison between the von Neumann three-shock theory and existing oblique shock reflection experiments for triple point trajectory angles in pseudo-steady Mach reflections (MR) in diatomic gases show that the trend of the variation between the two moves in increasingly opposite directions as the incident shock Mach number decreases from 2 to 1. Therefore, it is hard to escape a notion of paradox why the three-shock theory fails so miserably for weak MR while the same theory succeeds brilliantly for many of strong MR. In this work we present a theoretical analysis for the prediction of triple point trajectory angles of both weak and strong pseudo-steady MR over small reflecting wedge angles. It is found that the predicted triple point trajectory angles, based on the sonic criterion for the flow velocity downstream of the incident shock, are in excellent agreement with the existing experimentally observed values for small reflecting wedge angles where the three-shock theory requires forward facing reflected shock solutions. The “smallness” of the reflecting wedge angle is analytically defined. Boundaries separating regimes of “small” from “not-small” reflecting wedge angles of pseudo-steady MR are determined. This close agreement provides convincing evidence that forward facing reflected shock solutions of pseudo-steady MR should be ruled out physically. In its place, for “small” reflecting wedge angles, MR-like phenomena characterizing by reflected normal Mach waves or self-similar compression waves occurs.

Keywords: triple point trajectory angle, Mach reflection.
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　　　　及有限單元分析(MT-FEM)預測結果與爆震實驗結果
　　　　之位移時間歷程的比較
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符號說明
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Ur            ：徑向速度
Uz            ：軸向速度
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εrz                    ：剪斷應變率
εeq                   ：等效應變率
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